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Pedestrian Language In 

HDM 
 

CHAPTER 60 NOMENCLATURE 

 62.1 Geometric Cross Section  

 
 (2) Bikeways.  

 

(a) Class I Bikeway (Bike Path). Provides a 

completely separated facility for the exclusive use 

of bicycles and pedestrians with crossflow by 

vehicles minimized.  

(b) Class II Bikeway (Bike Lane). Provides a 

striped lane for one-way bike travel on a street or 

highway.  

(c) Class III Bikeway (Bike Route). Provides for 

shared use with pedestrian or motor vehicle traffic. 

d) Class IV Bikeway (Separated Bikeway). 

Provides for the exclusive use of bicycles and 

includes a separation (e.g., grade separation, 

flexible posts, inflexible physical barrier, or on-

street parking) required between the separated 

bikeway and the through vehicular traffic. 

 

(8) Roadway.  

That portion of the highway included between the 

outside lines of the sidewalks, or curbs and gutters, 

or side ditches including also the appertaining 

structures, and all slopes, ditches, channels, 

waterways, and other features necessary for 

proper drainage and protection. 

 

(10) Sidewalk.  

A surfaced pedestrian way contiguous to a 

roadbed used by the public where the need for 

which is created primarily by the local land use. 

See DIB 82 for further guidance. 

 

 

 

62.4 Interchanges and Intersections at Grade 

(3) Channelization.  

The separation or regulation of conflicting 

movements into definite paths of travel by the use 

of pavement markings, raised islands, or other 

suitable means to facilitate the safe and orderly 

movement of vehicles, bicycles and pedestrians. 

 

(21) Swept width.  

The total width needed by the vehicle body to 

traverse a curve. It is the distance measured along 

the curve radius from the outer front corner of the 

body to the inner rear corner of the body as the 

vehicle traverses around a curve. This width is 

used to determine lane width and clearance to 

objects, such as signs, poles, etc., as well as 

vehicles, bicycles, and pedestrians. 

 

(22) Tracking width.  

The total width needed by the tires to traverse a 

curve; it is the distance measured along the curve 

radius from the outer front tire track to the inner 

rear tire track as the vehicle traverses around a 

curve. This wid 

th is used to determine the minimum width 

required for the vehicle turning. Consideration for 

additional width may be needed for other vehicles, 

bicycles and pedestrians. 

 

62.5 Landscape Architecture 
 

(14) Street Furniture. 

Features such as newspaper boxes, bicycle racks, 

bus shelters, benches, art or drinking fountains 

that occupy space on or alongside pedestrian 

sidewalks.  

 

62.8 Highway Operations  
 

(14) Traffic.  

A general term used throughout this manual 

referring to the passage of people, vehicles and/or 

bicycles along a transportation route. 
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62.10 Users  

 

(10)Pedestrian.  

A person who is afoot or who is using any of the 

following: (a) a means of conveyance propelled by 

human power other than a bicycle, or (b) an 

electric personal assistive mobility device. 

Includes a person who is operating a self-

propelled wheelchair, motorized tricycle, or 

motorized quadricycle and, by reason of physical 

disability, is otherwise unable to move about as a 

pedestrian as specified in part (a) above.  

 
CHAPTER 80 

APPLICATION OF DESIGN 
STANDARDS 

 

Topic 81 - Project Development 
Overview 
 

 Index 81.1 - Philosophy  

 
The Project Development process seeks to provide a 

degree of mobility to users of the transportation 

system that is in balance with other values. In the 

development of transportation projects, social, 

economic, and environmental effects must be 

considered fully along with technical issues so that 

final decisions are made in the best overall public 

interest. Attention should be given to such 

considerations as:  

 

(a) Need to provide transportation for all users 

(motorists, bicyclists, transit riders, and 

pedestrians) of the facility and transportation 

modes. 

 

 81.2 Highway Context  

 
The context of a highway is a critical factor when 

developing the purpose and need statement for a 

project in addition to making fundamental design 

decisions such as its typical cross section and when 

selecting the design elements and aesthetic features 

such as street furniture and construction materials. 

Designing a highway that is sensitive to, and 

respectful of, the surrounding context is critical for 

project success in the minds of the Department and 

our stakeholders. 

 

To do this successfully, the designer needs to have an 

understanding of the area surrounding the highway 

and the users of the highway, its function within the 

regional and State transportation systems, (which 

includes all transportation modes), and the level of 

access control needed. To gain this understanding, the 

designer must consult the Transportation Concept 

Reports and work with the planning division and the 

local agencies. 

 

A “Main Street” design is not specific to a certain 

place type, but is a design philosophy to be applied on 

State highways that also function as community 

streets. A “Main Street” design serves pedestrians, 

bicyclists, businesses and public transit with 

motorized traffic operating at speeds of 20 to 40 miles 

per hour. See the Department’s “Main Street, 

California” document for more information. 

 

81.3 Place Types  

 

A place type describes the area’s physical 

environment and the land uses surrounding the State 

highway. The place types described below are 

intentionally broad. Place types should be agreed 

upon in partnership with all of the project 

stakeholders; however, there likely may be more than 

one place type within the limits of a project. 

Ultimately, the place types selected can be used to 

determine the appropriate application of the guidance 

provided in this manual. These place type definitions 

are independent of the Federal government 

definitions of urban and rural areas. See Title 23 

United States Code, Section 13 for further 

information. 

 

The following place types are used in this manual:  

 

(1) Rural Areas.  

Rural areas are typically sparsely settled and 

developed. They can consist of protected federal 

and State lands, agricultural lands, and may 

include tourist and recreational destinations. 

However, as rural lands transition into rural 

communities, they can become more developed 

and suburban and urban-like by providing for a 
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mixture of housing, commercial, industrial and 

public institutions. For the use of this manual, 

rural areas have been subcategorized as Natural 

Corridors, Developing Corridors and City/Town 

Centers (Rural Main Streets). 

 
(c) City or Town Centers (Rural Main Streets). 

State highways in this scenario are usually a 

conventional main street through the rural city or 

town, or they may be the only main street. The use 

of the State highway in this environment varies 

depending upon the individual community, as 

does the mix of buildings, services, businesses, 

and public spaces. Transit is often present and 

should be incorporated into the transportation 

system as appropriate. Transportation 

improvement projects on these main street 

highways can be more complicated and costly 

than similar projects in more rural settings. A 

balance usually needs to be maintained between 

the needs of the through traffic and those of the 

local main street environment. Thus, analyzing the 

pedestrian and bicyclist needs early in the 

development of the project and then following 

through on the agreements during the design of 

highway projects in these locations can be 

especially important. Accommodating the 

pedestrian and bicyclist needs concurrently in 

projects leads to greater efficiency in the use of 

funding. 

 
(2) Suburban Areas.  

Suburban areas lead into and can completely 

surround urban areas. A mixture of land uses is 

typical in suburban areas. This land use mixture 

can consist of housing, retail businesses and 

services, and may include regional centers such as 

shopping malls and other similar regional 

destinations; which are usually associated with 

suburban communities (cities and towns) that can 

be connected with larger urban centers and cities. 

Assessing the needs of pedestrians, bicyclists, and 

transit users in concert with the vehicular needs of 

motorists and truck drivers is necessary during the 

project planning, development and design of 

highway projects in these locations. 

Accommodating all of these needs concurrently 

into a project leads to greater efficiency in the use 

of funding. For the use of this manual, suburban 

areas have been categorized as either Lower 

Density/Residential Neighborhoods or Higher 

Density/Regional Community Centers (Suburban 

Main Streets).  

 

(a) Lower Density / Residential Neighborhoods. 

State highways typically do not cross through this 

place type. This place type usually feeds users 

onto the State highway system and is typically 

under the jurisdiction of a local entity. State 

highways, if they do interact with this place type, 

usually just connect at the edges of them where the 

pedestrians, bicyclists, and motor vehicle 

operators integrate into the highway system that 

includes transit facilities. 

 

(3) Urban and Urbanized Areas.  

Urban areas generally are the major population 

centers in the State. Large numbers of people live 

in these urbanized areas where growth is expected 

to continue. Bicycling, transit, and walking are 

important transportation modes in these areas and 

as the facilities for pedestrians, transit and 

bicyclists expand in these areas, the percentage 

and number of travelers walking, using transit and 

bicycling is also likely to increase. State agencies 

and the local governmental entities, the business 

community and citizens groups, congestion 

Management Agencies and the local/regional 

metropolitan planning organization (MPO) need 

to all agree upon the concept of the transportation 

facilities being provided so that the community 

needs can be met. 

 

(b) High Density Urban Main Streets.  

 

• Community Centers or Corridor. Strategically 

improving the design and function of the existing 

State highways that cross these centers is typically 

a concern. Providing transportation options to 

enhancing these urban neighborhoods that 

combine highway, transit, passenger rail, walking, 

and biking options are desirable, while they also 

help promote tourism and shopping.  

 

• Downtown Cores. Similar to community centers, 

much of the transportation system has already 

been built and its footprint in the community needs 

to be preserved while its use may need to be 
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reallocated. Successfully meeting the mobility 

needs of a major metropolitan downtown core area 

requires a balanced approach. Such an approach is 

typically used to enhance the existing 

transportation network’s performance by adding 

capacity to the highways, sidewalks, and transit 

stations for all of the users of the system, and/or 

adding such enhancement features as HOV lanes, 

BRT, walkable corridors, etc. Right of way is 

limited and costly to purchase in these locations. 

Delivery truck traffic that supports the downtown 

core businesses can also create problems.  

 

 

81.6 Design Standards and Highway Context  

 

•Designers have the ability to design for all 

modes of travel (vehicular, bicycle, pedestrian, 

truck and transit); and,  

 

82.7 Traffic Engineering 

  
The Division of Traffic Operations maintains 

engineering policy, standards, practices and study 

warrants to direct and guide decision-making on a 

broad range of design and traffic engineering features 

and systems, which are provided to meet the site-

specific safety and mobility needs of all highway 

users.  

 

The infrastructure within a highway or freeway 

corridor, segment, intersection or interchange is not 

“complete” for drivers, bicyclists and pedestrians 

unless it includes the appropriate traffic control 

devices; traffic safety systems; operational features or 

strategies; and traffic management elements and or 

systems. The presence or absence of these traffic 

elements and systems can have a profound effect on 

safety and operational performance. As such, they are 

commonly employed to remediate performance 

deficiencies and to optimize the overall performance 

of the “built” highway system.  

 

For additional information visit the Division of 

Traffic Operations website at 

http://www.dot.ca.gov/hq/trafficops/ 

 

CHAPTER 100 
BASIC DESIGN POLICIES 

 

Topic 101 - Design Speed 
 

Index 101.1 - Highway Design Speed 
 

(2) Selection. 
Selecting the design speed for a highway is part of 

the Project Development Team process. See the 

Project Development Procedures Manual for 

additional guidance. 

 

(a) Considerations --The chosen design speed, for 

a highway segment or project, needs to take into 

consideration the following:  

 

• The selected design speed should be consistent 

with the operating speeds that are likely to be 

expected on a given highway facility. Drivers and 

bicyclists adjust their speed based on their 

perception of the physical limitations of the 

highway and its vehicular and bicycle traffic. In 

addition, bicycling and walking can be 

encouraged when bicyclists and pedestrians 

perceive an increase in safety due to lower 

vehicular speeds.  

 

Topic 102 - Design Capacity 
& Level of Service 

 
102.1 Design Capacity (Automobiles) 

 
Design capacity (automobiles) is the maximum 

volume of vehicle traffic for which a projected 

highway can provide a selected level of service. 

Design capacity varies with a number of factors, 

including: 

 
(j) Volumes of trucks, transit, recreational 

vehicles, bicycles and pedestrians. 

(k) Spacing and timing of traffic signals, and the 

required timing to accommodate pedestrian 

crossing.  
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102.2 Design Capacity and Quality of Service 

(Pedestrians and Bicycles) 

  

Sidewalks are to accommodate pedestrians at a Level 

of Service (LOS) equal to that of vehicles using the 

roadway, or better. More detailed guidance on design 

capacity for sidewalks is available in the “Highway 

Capacity Manual” (HCM), published by the 

Transportation Research Board. The HCM also has 

guidance regarding LOS for bicycle facilities for both 

on- and off–street applications. The LOS for on-street 

bicycle facilities should be equal to that of vehicles 

using the roadway or better. The design of off-street 

bicycle facilities can use the LOS methodology in the 

HCM when conditions justify deviations from the 

standards in Chapter 1000. 

 

Topic 104 - Control of Access 
 

104.3 Frontage Roads  

 
(1) General Policy. 

  

(a) Purpose--Frontage roads are provided on 

freeways and expressways to:  

 

• Provide for bicycle and pedestrian traffic that 

might otherwise need to use the freeway.  

 

4) Railroad Crossings.  

Frontage roads on one or both sides of a freeway 

or expressway on new alignment, owing to safety 

and cost considerations, frequently are terminated 

at the railroad right of way. When terminating a 

frontage road at the railroad crossing, bicycle and 

pedestrian traffic still needs to have reasonable 

access through the community. 

 

104.6 Maintaining Local Community Access 
 

When planning and designing a new freeway or 

expressway, the designer needs to consider the 

impacts of an access controlled facility on the local 

community. Closing non-expressway local road 

connections may negatively impact access for 

pedestrians, bicyclists and equestrians. A new facility 

may inadvertently sever local non-motorized access 

creating long out of direction travel. Designers need 

to coordinate with local agencies for access needs 

across an access controlled facility. 

 

Topic 105 - Pedestrian Facilities 
  
105.1 General Policy 

  
The California Vehicle Code Section 21949 has 

stated a policy for the Department to provide safe and 

convenient travel for pedestrians. Conventional 

highways can be used by pedestrians. Although the 

Department will work to provide safe and convenient 

pedestrian travel on these highways, not all of these 

highways will contain sidewalks and walkways. 

Connections between different modes of travel 

should be considered when designing highway 

facilities, as all people may become pedestrians when 

transferring to a transit based facility. Pedestrian use 

near transit facilities should be considered during the 

planning phase of transportation improvement 

projects. See DIB 82 for accessibility guidance of 

pedestrian facilities. See also Topics 115 and 116 for 

guidance regarding designing for bicycle traffic. 

 

105.2 Sidewalks and Walkways 

 

The design of sidewalks and walkways varies 

depending on the setting, standards, and requirements 

of local agencies. Sidewalks are desirable on 

conventional highways and on other areas of State 

highway right of way to serve pedestrians when 

warranted by sufficient population, density and 

development.  Coordination with the local agency 

that the State highway passes through is needed to 

determine the appropriate time to provide sidewalks. 

 

Most local agencies in California have adopted 

varying design standards for urban and rural areas, as 

well as more specific requirements that are applicable 

to residential settings, downtowns, special districts, 

and other place types. These standards are typically 

tied to zoning requirements for land use established 

by local agencies. These land use decisions should 

take into account the ultimate need for public right of 

way, including the transportation needs of bicyclists 
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and pedestrians. The minimum width of a sidewalk 

should be 8 feet between a curb and a building when 

in urban and rural main street place types. For all 

other locations the minimum width of sidewalk 

should be 6 feet when contiguous to a curb or 5 feet 

when separated by a planting strip. Sidewalk width 

does not include curbs. See Index 208.4 for bridge 

sidewalks. Using the minimum width may not be 

enough to satisfy the actual need if additional width 

is necessary to maintain an acceptable Level of 

Service (LOS) for pedestrians. Note that street 

furniture, buildings, utility poles, light fixtures and 

platoon generators, such as window displays and bus 

stops, can reduce the effective width of sidewalks and 

likewise the LOS of the walkway. Also, adequate 

width for curb ramps and driveways are other 

important accessibility considerations. 

 

See Index 205.3(6) and the Standard Plans for 

sidewalk requirements at driveways.  

 

See Index 208.6 for information on pedestrian 

overcrossings and undercrossings and Index 208.4 for 

sidewalks on bridges.  

 

“A Policy on Geometric Design of Highways and 

Streets”, issued by AASHTO, and the “Highway 

Capacity Manual”, published by the Transportation 

Research Board contain pedestrian LOS criteria. 

These are means of measuring the ability of the 

existing pedestrian facilities to provide pedestrian 

mobility and to determine the need for improvements 

or expansions. If adequate capacity is not provided, 

pedestrian mobility may be seriously impeded.  

 

Traffic volume-pedestrian warrants for sidewalks or 

other types of walkways along highways have not 

been established. In general, whenever the roadside 

and land development conditions are such that 

pedestrians regularly move along a highway, those 

pedestrians should be furnished with a sidewalk or 

other walkway, as is suitable to the conditions. 

Sidewalks are typically within public right of way of 

the local agency or the State. When within the State 

highway right of way, the need for sidewalks 

becomes a shared interest, since the zoning, planned 

development, and growth are under the local agency’s 

purview. The State may assume financial 

responsibility for the construction of sidewalks and 

walkways under the conditions described below. See 

the Project Development Procedures Manual for 

further discussion of the State's responsibility in 

providing pedestrian facilities. 

 

(1) Replacement in Kind.  

Where existing sidewalks are to be disturbed by 

highway construction, the replacement applies 

only to the frontages involved and no other 

sidewalk construction is authorized except:  

 

(a) As part of a right of way agreement.   

 

(b) Where the safety or capacity of the highway 

will be improved.  

 

(2) Conventional Highways.  

The roadway crossection usually provides areas 

for pedestrians. If the safety or capacity of the 

highway will be improved, the State may 

contribute towards the cost of building a 

pedestrian facility with a local agency project or 

fund it entirely with a State highway project. The 

city, county, or property owner whose adjacent 

development generated the pedestrian traffic may 

build sidewalks on State right of way under a 

permit in accordance with the route concept 

report.  

 

(3) Freeway and other Controlled Access Facilities. 

 Sidewalks should be built across the freeway right 

of way on overcrossings and through 

undercrossings where necessary to connect with 

existing or planned sidewalks. Construction of 

planned sidewalks should be imminent. Within the 

foregoing criteria, sidewalks can be part of the 

original project or added later when the 

surrounding area develops.  

 

(4) Overcrossing and Undercrossing Approaches.  

Where sidewalks are planned on overcrossing be 

provided to accommodate future sidewalks.  
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(5) School Pedestrian Walkways.  

School pedestrian walkways may be identified 

along a route used by school pedestrians that is not 

limited to crossing locations, but includes where 

physical conditions require students to walk in or 

along rural or suburban roadways.  

 

(6) Frontage Roads.  

Sidewalks may be built along frontage roads 

connecting local streets that would otherwise dead 

end at the freeways. Such sidewalks can be new or 

replacements of existing facilities. Sidewalks may 

not be needed on the freeway side of frontage 

roads except where connections must be made to 

pedestrian separations or other connections where 

appropriate.  

 

(7) Separated Cross Streets. 

 Sidewalks may be built on separated cross streets 

where reconstruction of the cross street is made 

necessary by the freeway project and where the 

criteria of paragraph (3) above apply.  

 

(8) Transit Stops.  

Sidewalks should be built to connect transit stops 

to local streets.  

 

(9) Vehicular Tunnels.  

Sidewalks and pedestrian facilities may be built as 

part of vehicular tunnels which do not require 

ventilation as part of the tunnel structure. Contact 

the Division of Engineering Services - Structure 

Design (DES-SD), regarding allowable 

conditions.  

 

(10) Maintenance.  

The State is responsible for maintaining and 

replacing damaged sidewalks within the right of 

way except:  

 

(a) Where the sidewalk was placed by a private 

party under encroachment permit that requires the   

permittee to maintain the sidewalk, but only if the 

original permittee still owns the abutting property.  

 

(b) Where the city or county has placed 

nonstandard sidewalks with colored or textured 

surfaces, or   meandering alignment. See 

Maintenance Manual for additional discussion on 

State's maintenance responsibilities regarding 

sidewalks. 

 

105.3 Pedestrian Grade Separations 

  

(1) Pedestrian grade separation takes the form of 

pedestrian overcrossings or undercrossings. These 

grade separations are suitable for crossing freeways, 

rivers, railroads, canyons and other obstacles for 

which no other crossing opportunities exist.  

 

See Index 208.6 for design guidance for pedestrian 

and bicycle overcrossings and undercrossings.  

 

The need for a pedestrian grade separation is based on 

a study of the present and future needs of a particular 

area or community. Each situation should be 

investigated and considered on its own merits. The 

study should cover pedestrian generating sources in 

the area, pedestrian crossing volumes, type of 

highway to be crossed, location of adjacent crossing 

facilities, circuity, zoning, land use, sociological and 

cultural factors, and the predominant age of persons 

expected to utilize the facility.  

 

Pedestrian patterns should be maintained across 

freeway routes where these patterns have been 

previously established. Where vehicular crossings are 

inadequate for pedestrians, separate structures should 

be provided. In general, if a circuitous route is 

involved, a pedestrian separation may be justified 

even though the number of pedestrians is small.  

 

State participation in the financing of pedestrian 

separations at ramp terminals is not normally justified 

because of the crash history at these locations. 

Exceptions to this general policy should be 

considered only in special circumstances where no 

less expensive alternative is feasible.  

 

Where a pedestrian grade separation is justified, an 

overcrossing is preferred. Undercrossings tend to 
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provide less visibility which provides more 

opportunities for vandalism and criminal activity. 

Consideration may be given to an undercrossing 

when specifically requested in writing by a local 

agency. Unobstructed visibility should be provided 

through the structure and approaches. 

 

(2) Financing.  

 

(a) Freeways--Where the pedestrian grade 

separation is justified prior to award of the 

freeway contract, the State should pay the full cost 

of the pedestrian facility. In some cases, 

construction of the separation may be deferred; 

however, where the need has been established to 

the satisfaction of the Department prior to award 

of the freeway contract, the State should pay the 

entire cost of the separation.  

 

Local jurisdictions have control (by zoning and 

planning) of development that influences 

pedestrian traffic patterns. Therefore, where a 

pedestrian grade separation is justified after the 

award of a freeway contract, the State's share of 

the total construction cost of the separation should 

not exceed 50 percent. The State must enter into a 

cooperative agreement with the local jurisdiction 

on this basis.  

 

(b) Conventional Highways--Grade separations 

are not normally provided for either cars or 

pedestrians on conventional highways. However, 

in those rare cases where pedestrian use is 

extensive, where it has been determined that 

placement and configuration of the grade 

separation will result in the majority of pedestrians 

using it, and where the local agency has requested 

in writing that a pedestrian separation be 

constructed, an overcrossing may be considered. 

The State's share of the total construction cost of 

the pedestrian facility should not exceed 50 

percent. The State must enter into a cooperative 

agreement with the local jurisdiction on this basis. 

 

 

 

 

105.4 Accessibility Requirements  
 

(1) Background.  

The requirement to provide equivalent access to 

facilities for all individuals, regardless of 

disability, is stated in several laws adopted at both 

the State and Federal level. Two of the most 

notable references are The Americans with 

Disabilities Act of 1990 (ADA) which was 

enacted by the Federal Government and took 

effect on January 26, 1992, and Section 4450 of 

the California Government Code.  

 

(a) Americans with Disabilities Act Highlights.  

 

• Title II of the ADA prohibits discrimination on 

the basis of disability by state and local 

governments (public entities). This means that a 

public entity may not deny the benefits of its 

programs, activities and services to individuals 

with disabilities because its facilities are 

inaccessible. A public entity’s services, 

programs, or activities, when viewed in their 

entirety, must be readily accessible to and usable 

by individuals with disabilities. This standard, 

known as “program accessibility,” applies to all 

existing facilities of a public entity.  

 

• Public entities are not necessarily required to 

make each of their existing facilities accessible. 

Public entities may achieve program 

accessibility by a number of methods (e.g., 

providing transit as opposed to structurally 

accessible pedestrian facilities). However, in 

many situations, providing access to facilities 

through structural methods, such as alteration of 

existing facilities and acquisition or construction 

of additional facilities, may be the most efficient 

method of providing program accessibility.  

 

• Where structural modifications are required to 

achieve program accessibility, a public entity 

with 50 or more employees is required to 

develop a transition plan setting forth the steps 

necessary to complete such modifications.  

 

• In compliance with the ADA, Title 28 of the 

Code of Federal regulations (CFR) Part 35 

identifies all public entities to be subject to the 
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requirements for ADA regardless of funding 

source. It further states that the Uniform Federal 

Accessibility Standards (UFAS) and the 

Americans with Disabilities Act Accessibility 

Guidelines for Buildings and Facilities 

(ADAAG) are acceptable design guidelines that 

may be used. However, FHWA has directed 

Caltrans to use the ADAAG as the Federal 

design guidelines for pedestrian accessibility.  

 

(b) California Government Code 4450 et seq. 

Highlights.  

 

• Sections 4450 (through 4461) of the California 

Government Code require that buildings, 

structures, sidewalks, curbs, and related facilities 

that are constructed using any State funds, or the 

funds of cities, counties, or other political 

subdivisions be accessible to and usable by 

persons with disabilities. 

 

(2) Policy.  

It is Caltrans policy to:  

 

• Comply with the ADA and the Government 

Code 4450 et seq. by making all State highway 

facilities accessible to people with disabilities to 

the maximum extent feasible. In general, if a 

project on State right of way is providing a 

pedestrian facility, then accessibility must be 

addressed.  

 

(3) Procedures. 

  

(a) The engineer will consider pedestrian 

accessibility needs in the Project Initiation 

Documents (PSRs, PSSRs, etc.) for all projects 

where applicable.  

 

(b) All State highway projects administered by 

Caltrans or others with pedestrian facilities must 

be designed in accordance with the requirements 

in Design Information Bulletin 82, “Pedestrian 

Accessibility Guidelines for Highway Projects.”  

 

(c) The details of the pedestrian facilities and their 

relationship to the project as a whole should be 

discussed with the Design Coordinator or Design 

Reviewer for the application of DIB 82, the 

guidance of this manual, as well as other required 

design guidance.  

 

ADA compliance must be recorded on the Ready-to-

List certification for State-administered projects. 

Appropriate project records should document the fact 

that necessary review and approvals have been 

obtained as required above.  

 

In addition to the above mentioned Design 

procedures, the District’s have established procedures 

for certifying that the project “as-built” complies with 

the ADA standards in DIB 82 before a project can 

achieve Construction Contract Acceptance (CCA) or 

before the Notice of Completion is provided for a 

permit project. 

 

105.5 Guidelines for the Location and Design of 

Curb Ramps 

  
(1) Policy.  

On all State highway projects adequate and 

reasonable access for the safe and convenient 

movement of persons with disabilities are to be 

provided across curbs that are constructed or 

replaced at pedestrian crosswalks. This includes 

all marked and unmarked crosswalks, as defined 

in Section 275 of the Vehicle Code.  

 

Access should also be provided at bridge sidewalk 

approaches and at curbs in the vicinity of 

pedestrian separation structures.  

 

Where a need is identified at an existing curb on a 

conventional highway, a curb ramp may be 

constructed either by others under encroachment 

permit or by the State.  

 

(2) Location Guidelines.  

When locating curb ramps, designers must 

consider the position of utilities such as power 

poles, fire hydrants, street lights, traffic signals, 

and drainage facilities.  

 

On new construction, two curb ramps should be 

installed at each corner as shown on the Standard 

Plans. The usage of the one-ramp design should be 
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restricted to those locations where the volume of 

pedestrians and vehicles making right turns is low. 

This will reduce the potential frequency of 

conflicts between turning vehicles and persons 

with disabilities entering the common crosswalk 

area to cross either street.  

 

Ramps and/or curb openings should be provided 

at midblock crosswalks and where pedestrians 

cross curbed channelization or median islands at 

intersections. Often, on traffic signalization, 

channelization, and similar projects, curbs are 

proposed to be modified only on portions of an 

existing intersection. In those cases, consideration 

should be given to installing retrofit curb ramps on 

all legs of the intersection.  

 

(3) Ramp Design.  

Curb ramp designs should conform to current 

Standard Plans. See Index 105.4(3) for review 

procedures. 

 

105.6 Pedestrian Crossings  

 
The designer needs to be aware of the California 

Vehicle Code (CVC) provision for pedestrian 

crossings as a marked or unmarked crosswalk in order 

to consistently provide pedestrian facilities in their 

projects. 

  

There are various standards related to pedestrian 

crossings in this manual (e.g., the two curb ramps at 

each corner and pedestrian refuge island standards), 

as well as in DIB 82 (e.g., the curb ramp requirement) 

depending on the existence of a pedestrian crossing as 

prescribed in the CVC. Pedestrian crossings are 

provided across highways as marked or unmarked 

crosswalks, thereby requiring vehicles to yield to 

pedestrians per CVC 21950. Except for CVC 21955 

and CVC 21961, it should be noted that the CVC does 

not prohibit a pedestrian from crossing a highway in 

other situations (e.g., where there is no unmarked 

crosswalk at a rural intersection and with no 

sidewalks). 

  

The two examples in Figure 105.6 clarify the 

existence of unmarked crosswalks at “T” 

intersections, but may also apply to four legged 

intersections. This example is based on the following 

CVC citations: 



•Section 275 - For the definition of crosswalk, see 

Index 62.4(4). 

  

• Section 360 - A highway is a way or place of 

whatever nature, publicly maintained and open to the 

use of the public for purposes of vehicular travel. 

Highway includes street. 


•Section 365 - An “intersection” is the area embraced 

within the prolongations of the lateral curb lines, or, 

if none, then the lateral boundary lines of the 

roadways, of two highways which join one another at 

approximately right angles or the area within which 

vehicles traveling upon different highways joining at 

any other angle may come in conflict.  

 

• Section 530 - A “roadway” is that portion of a 

highway improved, designed, or ordinarily used for 

vehicular travel.  

 

• Section 555 - A “sidewalk” is that portion of a 

highway, other than the roadway, set apart by curbs, 

barriers, markings or other delineation for pedestrian 

travel.  
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108.2 Transit Loading Facilities  

 
(1) Freeway Application.  

These instructions are applicable to projects 

involving transit loading facilities on freeways as 

authorized in Section 148 of the Streets and 

Highways Code. Instructions pertaining to the 

provisions for mass public transportation facilities 

in freeway corridors, authorized in Section 150 of 

the Streets and Highways Code, are covered in 

other Departmental written directives.  

 

(b) Justification. General warrants for the 

provision of transit loading facilities in terms of 

cost or number of passengers have not been 

established. Each case should be considered 

individually because the number of passengers 

justifying a transit loading facility may vary 

greatly between remote rural locations and high 

volume urban freeways.  

 

Transit stops adjacent to freeways introduce 

security and operational concerns that may 

necessitate relocating the stop at an off-freeway 

location. These concerns go beyond having a 

facility located next to high speed traffic, but also 

entail the pedestrian route to the facility through 

a low density area removed from the general 

public.  

 
(e) The DES-Structure Design has primary   

responsibility for the structural design of transit 

loading facilities involving structures. See Index 

210.7. See also DIB 82 for instructions on 

submitting rail and transit station plans to the 

Department of General Services – Division of the 

State Architect (DSA) for review and approval of 

pedestrian facilities with regard to accessibility 

features. Accessible paths of travel must be 

provided to all pedestrian facilities, including 

shelters, tables, benches, drinking fountains, 

telephones, vending machines, and information 

kiosks. The path of travel from designated 

accessible parking, if applicable, to accessible 

facilities should be as short and direct as practical, 

must have an even surface, and must include curb 

ramps, marked aisles and crosswalks, and other 

features as required to facilitate use of the facility 

by individuals using wheelchairs, walkers or 

other mobility aids. See the Department of 

General Services, Division of the State Architect, 

as well as the California Department of 

Transportation enforce the California Building 

Code (Title 24) for the various on-site 

improvements.  

 

(2) Conventional Highway Application.  

This guidance is applicable to projects involving 

transit loading facilities on conventional highways 

as authorized in Section 148 of the Streets and 

highways Code. Instructions pertaining to the 

provisions for Bus Rapid Transit (BRT) in 

conventional highway corridors are covered in 

other Departmental policy and directives.   

 

(d) See also DIB 82 for instructions on 

submitting rail and transit station plans to the 

Department of General Services – Division of 

the State Architect (DS) for review and approval 

of pedestrian facilities with regard to 

accessibility features. Accessible paths of travel 

must be provided to all pedestrian facilities, 

including shelters, tables, benches, drinking 

fountains, telephones, vending machines, and 

information kiosks. The path of travel from 

designated accessible parking for persons with 

disabilities, if applicable, to accessible facilities 

should be as short and direct as practical, must 

have an even surface, and must include curb 

ramps, marked aisles, and crosswalks, and other 

features as required to facilitate use of the 

facility with wheelchairs, walkers and other 

mobility aides. See Topic 404 for guidance 

regarding the Design Vehicle, and Index 

626.4(3) for structural section guidance for bus 

pads.  

 

108.4 Bus Loading Facilities  
 

(1) General.  

A bus stop is a marked location for bus loading 

and unloading. Bus stops may be midblock, 

adjacent to, but before an intersection (near side) 

or adjacent to but after an intersection (far side). 

The far side location is preferred as pedestrians 

may cross the intersection behind the bus, 

allowing the bus to re-enter the travel stream 



 HIGHWAY DESIGN MANUAL  

12 

 

following a break in traffic caused by the signal 

timing.  

 

108.5 Bus Rapid Transit 

  

For the purpose of design and coordination, Bus 

Rapid Transit (BRT) is to be considered the same as 

commuter and light rail facilities with regards to 

approvals and design guidance.  

 

BRT often makes use of the existing infrastructure for 

its operation within State right of way. As a joint user 

of the State right of way, BRT may not eliminate 

pedestrian or bicycle facilities. Because of potential 

conflicts, BRT facilities located on conventional 

highways and expressways should follow, as 

appropriate, the guidance for traffic control in the 

California MUTCD for light rail facilities. Transit 

Cooperative Report Program (TCRP) Report 

Numbers 90, 117 and 118 have additional guidance 

on BRT planning, design, and implementation. BRT 

located on freeways should be designed in accordance 

with the HOV Guidelines. 

 

110.7 Traffic Control Plans  
 

This section focuses mainly on providing for 

vehicular traffic through the work zone; however, 

providing for bicyclists, pedestrians, and transit 

through the work zone is also necessary when they are 

not prohibited. 

 

A detailed plan for moving all users of the facility 

through or around a construction zone must be 

developed and included in the PS&E for all projects 

to assure that adequate consideration is given to the 

safety and convenience of motorists, transit, 

bicyclists, pedestrians, and workers during 

construction. Design plans and specifications must be 

carefully analyzed in conjunction with Traffic, 

Construction, and Structure personnel (where 

applicable) to determine in detail the measures 

required to warn and guide motorists, transit, 

bicyclists, and pedestrians through the project during 

the various stages of work. Starting early in the design 

phase, the project engineer should give continuing 

attention to this subject, including consideration of 

the availability of appropriate access to the work site, 

in order that efficient rates of production can be 

maintained. In addition to reducing the time the 

public is exposed to construction operations, the latter 

effort will help to hold costs to a minimum. 

 

•Evaluate and provide for as appropriate the needs 

of bicyclists and pedestrians (including ADA 

requirements; see Index 105.4).  

 

110.8 Safety Reviews 

  

Formal safety reviews during planning, design and 

construction have demonstrated that safety-oriented 

critiques of project plans help to ensure the 

application of safety standards. An independent team 

not involved in the design details of the project is 

generally able to conduct reviews from a fresh 

perspective. In many cases, this process leads to 

highly cost-effective modifications that enhance 

safety for motorists, bicyclists, pedestrians, and 

highway workers without any material changes in the 

scope of the project. 

 

(2) Procedure.  

Each District must have a Safety Review 

Committee, composed of at least one engineer 

from the Construction, Design, Maintenance, and 

Traffic functions and should designate one of the 

members as chairperson. Committee members 

should familiarize themselves with current 

standards and instructions on highway safety so 

that they can identify items in need of correction. 

 

Reviews, evaluating safety from the perspectives 

of the motorists, bicyclists, and pedestrians, 

should include qualitative and/or quantitative 

safety considerations of such items as: 

 

•ADA design.  

 

Topic 116 - Bicyclists and 
Pedestrians on Freeways 
 

116.1 General  
 

Seldom is a freeway shoulder open to bicycle, 

pedestrian or other non-motorized travel, but they can 

be opened for use if certain criteria assessing the 

safety and convenience of the freeway, as compared 
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with available alternate routes, is met. However, a 

freeway should not be opened to bicycle or pedestrian 

use if it is determined to be incompatible. The 

Headquarters Traffic Liaison and the Project Delivery 

Coordinator must approve any proposals to open 

freeways to bicyclists, pedestrian or other non-

motorized use. See the California MUTCD and CVC 

Section 21960.  

 

When a new freeway segment is to remain open or 

existing freeway segment is to be reopened to these 

modes, it is necessary to evaluate the freeway features 

for their compatibility with safe and efficient travel, 

including:  

 

• Shoulder widths  

• Drainage grates; see Index 1003.5(2)  

• Expansion joints  

• Utility access covers on shoulders  

• Frequency and spacing of entrance/exit ramps  

• Multiple-lane entrance/exit ramps  

• Traffic volumes on entrance/exit ramps and on lanes 

merging into exit ramps  

• Sight distance at entrance/exit ramps  

• Freeway to freeway interchanges  

• The presence and design of rumble strips  

• Longitudinal edges and joints  

 

If a freeway segment has no suitable non-freeway 

alternative and is closed because certain features are 

considered incompatible, the feasibility of 

eliminating or reducing the incompatible features 

should be evaluated. This evaluation may include 

removal, redesign, replacement, relocation or 

retrofitting of the incompatible feature, or installation 

of signing, pavement markings, or other traffic 

control devices.  

 

Where no reasonable, convenient and safe non-

freeway alternative exists within a freeway corridor, 

the Department should coordinate with local agencies 

to develop new routes, improve existing routes or 

provide parallel bicycle and pedestrian facilities 

within or adjacent to the freeway right of way. See 

Project Development Procedures Manual Chapter 1, 

Article 3 (Regional and System Planning) and 

Chapter 31 (Nonmotorized Transportation Facilities) 

for discussion of the development of non-freeway 

transportation alternatives. 

 

CHAPTER 200 
GEOMETRIC DESIGN AND 
STRUCTURE STANDARDS 

 
Topic 201 - Sight Distance 

 

Index 201.1 - General 
 
Table 201.1 shows the minimum standards for 

stopping sight distance related to design speed for 

motorists. Stopping sight distances given in the table 

are suitable for Class II and Class III bikeways. The 

stopping sight distances are also applicable to 

roundabout design on the approach roadway, within 

the circulatory roadway, and on the exits prior to the 

pedestrian crossings. Also shown in Table 201.1 are 

the values for use in providing passing sight distance. 

 

204.8 Grade Line of Structures 

 
(5) Falsework. 

In many cases, it is economically justified to have 

falsework over traffic during construction in order 

to have a support-free open area beneath the 

permanent structure. The elimination of 

permanent obstructions usually outweighs 

objections to the temporary inconvenience of 

falsework during construction.  

 

Because the width of traffic openings through 

falsework can, and oftentimes does, significantly 

affect costs, special care should be given to 

determining opening widths. The following 

should be considered: staging and traffic handling 

requirements, accommodation of pedestrians and 

bicyclists, the width of approach roadbed that will 

exist at the time the bridge is constructed, traffic 

volumes, needs of the local agencies, controls in 

the form of existing facilities, and the practical 

challenges of falsework construction. 
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205.3 Urban Driveways  
 

These instructions apply to the design of driveways to 

serve property abutting on State highways in cities or 

where urban type development is encountered.  

 

Details for driveway construction are shown on the 

Standard Plans. Corner sight distance requirements 

are not applied to urban driveways. See Index 

405.1(2) for further information.     
 

(5) Surfacing.  

Where curbs, gutters, and sidewalks are to be 

placed, driveways should be constructed of 

portland cement concrete. Where only curbs and 

gutters are to be placed and pedestrian traffic or 

adjacent improvements do not warrant concrete 

driveway construction, the driveway may be 

paved with the same materials used for existing 

surfacing on the property to be served.  

 

(6)  Pedestrian Access.  

Where sidewalks traverse driveways, the 

sidewalk shall continue across the driveway to 

alert driveway users that they are crossing a 

pedestrian walkway, and must yield to 

pedestrians on the sidewalk. Driveway corner 

radii should also be minimized to encourage low-

speed turns by motorized vehicles and bicycles. 

For accessibility requirements, see DIB 82. 

Provision of this feature, as indicated in the 

Standard Plans, may require the acquisition of a 

construction easement or additional right of way. 

Assessment of these needs must be performed 

early enough in the design to allow time for 

acquiring any necessary permits or right of way. 

Additionally, designers should consider the 

following:  

 

• In many cases providing the pathway along the 

back of the driveway will lower the elevation at 

the back of the sidewalk. Depending on grades 

behind the sidewalk the potential may exist for 

roadway generated runoff to enter private 

property. The need for features such as low 

berms within the construction easement, or 

installation of catch basins upstream of the 

driveway should be determined.  

 

When there are no sidewalks or other pedestrian 

facilities that follow the highway, the designer 

may develop driveway details that eliminate the 

flatter portion along the back edge in lieu of using 

the Standard Plans for driveways. Refer to Topic 

105 for additional information related to 

pedestrian facilities. 

 

Topic 208 – Bridges, Grade 
Separation Structures, and 

Structure Approach Embankment 
  
208.1 Bridge Lane and Shoulder Width 

 
(2) Roads Under Other Jurisdictions.  

 

(b) Undercrossing Span Lengths--Initial 

construction should provide for the ultimate 

requirements. In areas where the local jurisdiction 

has a definite plan of development, the ultimate 

right of way width or at least that portion needed 

for the roadbed and sidewalks should be spanned.  

 

If the undercrossing street or road has no median, 

one should be provided where necessary to 

accommodate left-turn lanes or the center piers of 

the undercrossing structure.  

 

Where it appears that a 2-lane road will be 

adequate for the foreseeable future, but no right of 

way width has been established, a minimum span 

length sufficient for a 40-foot roadbed should be 

provided. Additional span length should be 

provided to permit future sidewalks where there is 

a foreseeable need. If it is reasonably foreseeable 

that more than two lanes will be required 

ultimately, a greater width should be spanned. 

208.4 Bridge Sidewalks  

 

Sidewalks on bridges should be provided wherever 

there are sidewalks or other pedestrian facilities that 

follow the highway. The minimum width of a 

bridge sidewalk shall be 6 feet. The recommended 

width should be 8 feet for pedestrian comfort. Bridges 

sidewalks in area types (see Index 81.2) with high 
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levels of pedestrian activity may need to be greater 

than 8 feet (see Figure 208.10B). 
 

208.6 Bicycle and Pedestrian Overcrossings and 

Undercrossings 

 
A bicycle overcrossing (BOC) or undercrossing 

(BUC) is a facility that provides a connection between 

bikeways or roads open to bicycling. They are 

considered Class I bikeways.  They are considered 

Class I bikeways, or may be considered Class IV 

bikeways. See Index 1003.1 for Class I bikeway 

guidance or DIB 89 for Class IV bikeway (separated 

bikeways) guidance. 

 

A pedestrian overcrossing (POC) or undercrossing 

(PUC) is a facility that provides a connection between 

pedestrian walkways.  

 

The minimum width of walkway for pedestrian 

overcrossing should be 8 feet. The minimum vertical 

clearance of a pedestrian undercrossing should be 10 

feet. Skewed crossings should be avoided. 

 

Class I bikeways are designed for the exclusive use of 

bicyclists and pedestrians; equestrian access is 

prohibited. See Chapter 1000 for Class I bikeway 

design guidance and Index 208.7 for equestrian 

undercrossing guidance. For additional information 

about the need to separate bicyclists from equestrian 

trails, see Index 1003.4. 

 

208.7 Equestrian Undercrossings and 

Overcrossings 

  
Such structures should normally provide a clear 

opening 10 feet high and 10 feet wide. Skewed 

crossings should be avoided. The structure should be 

straight so the entire length can be seen from each 

end. Sustained grades should be a maximum of 10 

percent. Decomposed granite or similar material 

should be used for the trail surface. While flexible 

pavement is permissible, a rigid pavement should not 

be used. See Index 1003.4 for separation between 

bicycle paths and equestrian trails. See DIB 82 for 

when trails are open to pedestrians. 

 

 

208.10 Bridge Barriers and Railings  
 

(1) General. There are four classes of railings, each 

intended to perform a different function.  

  

(b) Combination Vehicular Barrier and Pedestrian 

Railings--These railings per-form the dual 

function of retaining both vehicles and pedestrians 

on the bridge. They consist of two parts--A 

concrete parapet barrier, generally with a 

sidewalk, and metal handrailing or fence-type 

railing. 

 

(c) Pedestrian Railings--These railings pre-vent 

pedestrians from accidentally falling from the 

structure and, in the case of fence-type railing, 

reduce the risk of objects being dropped on the 

roadway below. See DIB 82 for additional 

requirements. 

 

(2) Policies.  

To reduce the risk of objects being     dropped or 

thrown upon vehicles, protective screening in the 

form of fence-type railings should be installed 

along new overcrossing structure sidewalks in 

urban areas (Sec.92.6 California Streets and 

Highways Code). Screening should be considered 

for the opposite side of structures having one 

sidewalk. Screening should be installed at such 

other locations determined to be appropriate.  

 

Railings and barriers with sidewalks should not be 

used on structures with posted speeds greater than 

45 miles per hour without barrier separation. All 

structure railings with a sidewalk in the Standard 

Plans are approved for posted speeds up to 45 

miles per hour. Any use of railings and barriers 

with sidewalks on structures with posted speeds 

greater than 45 miles per hour shall have a 

barrier separation between the roadway and 

the sidewalk. The barrier separation type and the 

bridge rail selection requires approval by the HQ 

Traffic Liaison. 

 

(4) Combination Railings. See Figure 208.10B.  

 

(a) Barrier Railing Type 26--This is the barrier 

railing for general use when sidewalks are 
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provided on a bridge. It must be accompanied 

with a tubular handrailing or a fence-type railing. 

See Index 208.4 for minimum width, however, 

this width may be varied as circumstances 

require.  
 

(b) Barrier Railing Type 80SW--Similar to the 

Type 80, modified with a raised sidewalk and 

tubular handrailing.  Use of this barrier requires 

approval by the HQ Traffic Liaison. It is 

intended for use in lower speed scenic areas 

where more see-through area is desired than is 

provided by a solid concrete parapet. The 

minimum sidewalk width is 6 feet; however, this 

width may be varied as circumstances require.  

 

(c) Chain Link Railing Type 7--This is the fence-

type railing for general use with Type 26 or Type 

80SW barrier railing with sidewalk to reduce the 

risk of objects being dropped on the roadway 

below. When a sidewalk is provided on one side 

of a bridge and Type 732 barrier railing on the 

other side, Type 7 railing may be placed on top 

of the Type 732 as additional protection from 

dropped objects. Consideration should be given 

to the effect of the Type 7 railing on sight 

distance at the bridge ends and view over the side 

of the bridge. Lighting fixtures may be provided 

with Type 7 railings. 

 

(d) Chain Link Railing Type 6--This railing may 

be used in lieu of Type 7 when special 

architectural treatment is required. It should not 

be used on curved alignment because of 

fabrication difficulties. 

 

(e) Tubular Handrailing--This railing is used 

with Type 26, and Type 80SW to increase the 

combined rail height for the safety of 

pedestrians. It should be used in lieu of Type 7 

where object dropping will not be a problem or 

at the ends of bridges to increase sight distance 

if fence-type railing would restrict sight distance. 

 

  

 

 

 

 

(5) Pedestrian Railings. See Figure 208.10C  

 

(a) Chain Link Railing Type 3--This railing is 

used on pedestrian structures to reduce the risk 

of objects being dropped on the roadway below.  

 

(b) Chain Link Railing Type 7 (Modified)--This 

railing is similar to Type 7 except that it is 

mounted on the structure at the sidewalk level. 

 

(6) Bicycle Railing. The minimum height of bicycle 

rail in certain circumstances is 48 inches; 

however, in most situations 42 inches above the 

deck surface is appropriate. Contact DES, Office 

of Design and Technical Services for more 

information. Pedestrian railings and combination 

railings consisting of a concrete barrier 

surmounted by a fence or tubular railing are 

satisfactory for bicycles, if a minimum 42-inch 

height is met. Bicycles are not considered to 

operate on a sidewalk, except in special cases 

where signs specifically direct cyclists to use a 

bike path or the sidewalk. 

 

As a general policy, bicycle railings should be 

installed at the following locations:  

 

(a) On a Class I bikeway, except that a lower rail 

may be used if a curbed sidewalk, not signed for 

bicycle use, separates the bikeway from the rail 

or a shoulder at least 8 feet wide exists on the 

other side of the rail.  

 

(b) On the outside of a Class II or III bikeway, 

unless a curbed sidewalk, not signed for bicycle 

use, separates the bikeway from the rail.  

 

210.6 Safety Railing, Fences, and Concrete 

Barriers                                                                             

Special designs for safety railing may be considered 

where aesthetic values of the area warrant special 

treatment. In addition, if the retaining wall is 

accessible to the public and will have pedestrians or 

bicycles either above or below the retaining wall, then 

the provisions of Index 208.10 shall apply. 
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CHAPTER 300                   
GEOMETRIC CROSS SECTION 

 
The selection of a cross section is based upon the joint 

use of the transportation corridor by vehicles, 

including trucks, public transit, cyclists and 

pedestrians. Designers should recognize the 

implications of this sharing of the transportation 

corridor and are encouraged to consider not only 

vehicular movement, but also movement of people, 

distribution of goods, and provision of essential 

services. Designers need also to consider the plan for 

the future of the route, consult Transportation 

Concept Reports for state routes. 
 

Topic 301 - Traveled Way 
 Standards 

 
The traveled way width is determined by the number 

of lanes required to accommodate operational needs, 

terrain, safety and other concerns. The traveled way 

width includes the width of all lanes, but does not 

include the width of shoulders, sidewalks, curbs, 

dikes, gutters, or gutter pans. See Topic 307 for State 

highway cross sections, and Topic 308 for road cross 

sections under other jurisdictions. 
 

Topic 302 - Highway Shoulder 
Standards 

 
302.2 Cross Slopes            

(3) Right Shoulders –  

In normal tangent sections, shoulders to the right 

of traffic shall be sloped at 2 percent to 5 

percent away from the traveled way.  

The above flexibility in the design of the right 

shoulder allows the designer the ability to conform 

to regional needs. Designers shall consider the 

following during shoulder cross slope design:
 

• Deciding to construct pedestrian facilities and 

elements, where none exist, is an important 

consideration. Shoulders are not required to be 

designed as accessible pedestrian routes although 

it is legal for a pedestrian to traverse along a 

highway. In urban, rural main street areas, or near 

schools and bus stops with pedestrians present, 

pedestrian facilities should be constructed. In rural 

areas where few or no pedestrians exist, it would 

not be reasonable or cost effective to construct 

pedestrian facilities. This determination should 

involve the local agency and must be consistent 

with the design guidance provided in Topic 105 

and in Design Information Bulletin 82, 

"Pedestrian Accessibility Guidelines for Highway 

Projects" for people with disabilities.  
 

Topic 303 - Curbs, Dikes, and  
Side Gutters 

 

303.1 General Policy  
 
Curb (including curb with gutter pan), dike, and side 

gutter all serve specific purposes in the design of the 

roadway cross section. Curb is primarily used for 

channelization, access control, separation between 

pedestrians and vehicles, and to enhance delineation. 

Dike is specifically intended for drainage and erosion 

control where stormwater runoff cannot be cost 

effectively conveyed beyond the pavement by other 

means. Curb with gutter pan serves the purpose of 

both curb and dike. Side gutters are intended to 

prevent runoff from a cut slope on the high side of a 

superelevated roadway from running across the 

pavement and is discussed further in Index 834.3. 
 
Aside from their positive aspects in performing 

certain functions, curbs and dikes can have 

undesirable effects. In general, curbs and dikes should 

present the least potential obstruction, yet perform 

their intended function. As operating speeds increase, 

lower curb and dike height is desirable. Curbs and 

dikes are not considered traffic barriers.  
 
On urban conventional highways where right of way 

is costly and/or difficult to acquire, it is appropriate to 

consider the use of a “closed” highway cross section 

with curb, or curb with gutter pan. There are also 

some situations where curb is appropriate in freeway 

settings. The following criteria describe typical 

situations where curb or curb with gutter pan may be 

appropriate: 
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(b) At ramp connections with local streets for the 

delineation of pedestrians walkways and 

continuity of construction at a local facility.  
 

(c) As a replacement of existing curb with gutter 
pan and sidewalk. 

 
     (i) Where sidewalk is appropriate. 
 

303.2 Curb Types and Uses  
 

Depending on their intended function, one of two 

general classifications of curb design is selected as 

appropriate. The two general classifications are 

vertical and sloped. Vertical curbs are nearly vertical 

(approximate batter of 1:4) and vary in height from 4 

inches to 8 inches. Sloped curbs (approximate batter 

of 2:3 or flatter) vary in height from 3 inches to 6 

inches.  

 

Sloped curbs are more easily mounted by motor 

vehicles than vertical curbs. Since curbs are not 

generally adequate to prevent a vehicle from leaving 

the roadway, a suitable traffic barrier should be 

provided where redirection of vehicles is needed. A 

curb maybe placed to discourage vehicles from 

intentionally entering the area behind the curb (e.g., 

truck offtracking). In most cases, the curb will not 

prevent an errant vehicle from mounting the curb.  

 

Curb with gutter pan may be provided to enhance the 

visibility of the curb and thus improve delineation. 

This is most effective where the adjacent pavement is 

a contrasting color or material. B2-4 and B4 curbs are 

appropriate for enhancing delineation. Where curb 

with gutter pan is intended as delineation and has no 

drainage function, the gutter pan should be in the 

same plane as the adjacent pavement.  

 

The curb sections provided on the Standard Plans are 

approved types to be used as stated below. The 

following types are vertical curb, (for information on 

side gutters, see Index 834.3):   

(1) Types A1-6, A2-6, and A3-6.  

These curbs are 6   inches high. Their main 

function is to provide a more positive deterrent to 

vehicles than provided by sloped curbs. 

Specifically, these curbs are used to separate 

pedestrians from vehicles, to control parking of 

vehicles, and to deter vehicular damage of traffic 

signal standards. They may also be used as raised 

median islands in low speed environments (posted 

speed < 35 miles per hour). These curbs do not 

constitute a barrier as they can be mounted except 

at low speeds and flat angles of approach.  

 

(2) Types A1-8, A2-8, and A3-8.  

These 8-inch high curbs may be used in lieu of 6-

inch curbs when requested by local authorities, if 

the curb criteria stated under Index 303.1 are 

satisfied and posted speeds are 35 miles per hour 

or less. This type of curb may impede curbside 

passenger loading and may make it more difficult 

to comply with curb ramp design (see Design 

Information Bulletin Guidelines for Highway 

Projects”).  

 

(3) Type H Curb. 

This type may be used on bridges where posted 

speeds are 40 miles per hour or less and where it 

is desired to match the approach roadway curb. 

Type H curb is often incorporated into bridge 

barrier/sidewalk combination railings (See Index 

208.10(4)). 

 

303.4 Curb Extensions 

(1) Bulbouts.  

A bulbout is an extension of the sidewalk into the 

roadway when there is marked on-street parking, 

see Index 402.3. Bulbouts should comply with the 

guidance provided in Figures 303.4A and B; 

noting that typical features are shown and that the 

specific site conditions need to be taken into 

consideration. Bulbouts provide queuing space 

and shorten crossing distances, thereby reducing 

pedestrian conflict time with mainline traffic. By 

placing the pedestrian entry point closer to traffic, 

bulbouts improve visibility between motorists, 

bicyclists, and pedestrians. They are most 

appropriate for urban conventional highways and 

Rural Main Streets with posted speeds 35 miles 

per hour or less. Curb extensions are not to extend 

into Class II Bikeways (Bike Lanes). The corner 
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curb radii should be the minimum needed to 

accommodate the design vehicle, see Topic 404. 

  

(2) Busbulbs.  

A busbulb is a bulbout longer than 25 feet which 

facilitates bus loading and unloading, and 

provides for enhanced bus mobility. Busbulbs 

reduce bus dwell times and provide travel time 

benefits to transit passengers. However, busbulbs 

can restrict the mobility of vehicular and bicycle 

traffic because they allow the bus to stop in their 

traveled way to load and unload passengers. 

Therefore, their impact on the mobility of the 

vehicular and bicycle traffic using the facility 

must be taken into consideration, and pursuant to 

the California Vehicle Code, busbulbs or other 

transit stops which require a transit vehicle to stop 

in the traveled way require approval from the 

Department. In lieu of a busbulb, a busbay may be 

considered which will not impact the mobility of 

the vehicular and bicycle users of the facility. 

 

Topic 305 - Median Standards 
 

305.1 Width  
 

Median width is expressed as the dimension between 

inside edges of traveled way, including the inside 

shoulder. This width is dependent upon the type of 

facility, costs, topography, and right of way. 

Consideration may be given to the possible need to 

construct a wider median than prescribed in Cases (1), 

(2), and (3), below, in order to provide for future 

expansion to accommodate:  

 

Median pedestrian refuge areas at intersections lessen 

the risk of pedestrian exposure to traffic. See Index 

405.4(3) and DIB 82 for pedestrian refuge guidance. 

 

(2) Conventional Highways.  

Appropriate median widths for non-controlled 

access highways vary widely with the type of 

facility being designed. In Urban and Rural Main 

Street areas, the minimum median width for 

multilane conventional highways should be 12 

feet. However, this width would not provide room 

for left-turn lanes at intersections with raised curb 

medians, nor left-turn lanes in striped medians 

with room for pedestrian refuge areas. Posted 

speed and left shoulder width can also affect 

median width. See Table 302.1.  

 

Medians refuge areas at pedestrian crosswalks and 

bicycle path crossings provide a space for 

pedestrians and bicyclists. They allow these users 

to cross one direction of traffic at a time. Where 

medians are provided, they should allow access 

through them for pedestrians and bicyclists as 

necessary. Bicycle crossings through paved 

medians should line up with the bicycle path of 

travel and not require bicyclists to utilize the 

pedestrian crosswalk. See Index 405.4 for 

additional requirements. 

 

Topic 306 - Right of Way 
 

306.1 General Standards  

 
The right of way widths for State highways, including 

frontage roads to be relinquished, should provide for 

installation, operation and maintenance of all cross 

section elements needed depending upon the type of 

facility, including median, traffic lanes, bicycle lanes, 

outside shoulders, sidewalks, recovery areas, slopes, 

sight lines, outer separations, ramps, walls, transit 

facilities and other essential highway appurtenances. 

For minimum clearance from the right of way line to 

the catch point of a cut or fill slope, see Index 304.2. 

Fixed minimum widths of right of way, except for 2-

lane highways, are not specified because dimensions 

of cross-sectional elements may require narrow 

widths, and right of way need not be of constant 

width. The minimum right of way width on new 

construction for 2-lane highways should be 150 feet. 

 

307.1 Cross Section Selection 

  
The cross section of a State highway is based upon 

the number of vehicles, including trucks, buses, 

bicycles, and safety, terrain, transit needs and 

pedestrians. Other factors such as sidewalks, bike 

paths and transit facilities, both existing and future 

should be considered. 
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307.3 Two-lane Cross Sections for 2R, 3R, and 

other Projects 

3R criteria apply to geometric design features such as 

lane and shoulder widths, horizontal and vertical 

alignment, stopping sight distance, structure width, 

cross slope, superelevation, side slope, clear recovery 

zone, curb ramps, pavement edge drop, dike, curb and 

gutter, and intersections. They may also apply to such 

features as bike lanes, sidewalk, and drainage. 

 

Topic 309 – Clearances 
 

309.1 Horizontal Clearances for Highways 

 
(3) Minimum Clearances.  

The following minimum horizontal clearances 

shall apply to all objects that are closer to the 

edge of traveled way than the clear recovery 

zone distances listed above: 

 
On conventional highways with curbs, typically in 

urban conditions, a minimum horizontal clearance of 

1 foot 6 inches should be provided beyond the face 

of curbs to any obstruction. On curbed highway 

sections, a minimum clearance of 3 feet should be 

provided along the curb returns of intersections and 

near the edges of driveways to allow for design 

vehicle offtracking (see Topic 404). Where 

sidewalks are located immediately adjacent to curbs, 

fixed objects should be located beyond the back of 

sidewalk to provide an unobstructed area for 

pedestrians. 

 
309.2 Vertical Clearances 

 

(2) Minor Structures. Pedestrian over-crossings 

shall    have a minimum vertical clearance 2 feet 

greater than the standard for major structures for 

the State facility in question.  

 
(5) Federal Aid Participation.  

Federal-aid participation is normally limited to the 

following maximum vertical clearances unless 

there are external controls such as the need to 

provide for falsework clearance or the vertical 

clearance is controlled by an adjacent structure in 

a multi-structure interchange:  

 

(a) Highway Facilities.  

 

• 17 feet over freeways and expressways. 

• 15 feet 6 inches over other highways (15 feet 

over shoulders).  

• For pedestrian structures, 2 feet greater than 

the above values.  

 
310.3 Headlight Glare  
 

Care should be taken when designing new frontage 

roads to avoid the potential for headlight glare 

interfering with the vision of motorists, bicyclists, and 

pedestrians traveling in opposite directions on the 

frontage roads and in the outer freeway lanes. 

Consideration should also be given to bike and 

pedestrians paths. To prevent headlight glare 

interference on new construction, the preferred 

measures are for wider outer separations, revised 

alignment and raised or lowered profiles. 

 

CHAPTER 400                  
INTERSECTIONS AT GRADE 

 
Intersections are planned points of conflict where two 

or more roadways join or cross. At-grade 

intersections are among the most complicated 

elements on the highway system, and control the 

efficiency, capacity, and safety for motorized and 

non-motorized users of the facility. The type and 

operation of an intersection is important to the 

adjacent property owners, motorists, bicyclists, 

pedestrians, transit operators, the trucking industry, 

and the local community.   
 
There are two basic types of at grade intersections: 

crossing and circular. It is not recommended that 

intersections have more than four legs. Occasionally, 

local development and land uses create the need for a 

more complex intersection design. Such intersections 

may require a specialized intersection design to 

handle the specify traffic demands at that location. In 

addition to the guidance in this manual, see Traffic 

Operations Policy Directive (TOPD) Number 13-02: 

Intersection Control Evaluation (ICE) for direction 
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and procedures on the evaluation, comparison and 

selection of the intersection types and control 

strategies identified in Index 401.5. Also refer to the 

Complete Streets Intersection Guide for further 

information. 
 

Index 401.1 - General  

 
At-grade intersections must handle a variety of 

conflicts among users, which includes truck, transit, 

pedestrians, and bicycles. These recurring conflicts 

play a major role in the preparation of design 

standards and guidelines. Arriving, departing, 

merging, turning, and crossing paths of moving 

pedestrians, bicycles, truck, and vehicular traffic have 

to be accommodated within a relatively small area. 

The objective of designing an intersection is to 

effectively balance the convenience, ease, and 

comfort of the users, as well as the human factors, 

with moving traffic (automobiles, trucks, 

motorcycles, transit vehicles, bicycles, pedestrians, 

etc.).The safety and mobility needs of motorist, 

bicyclist and pedestrians as well as their movement 

patterns in intersections must be analyzed early in the 

planning phase and then followed through 

appropriately during the design phase of all 

intersections on the State highway. It is Departmental 

policy to develop integrated multimodal projects in 

balance with community goals, plans, and values.  

 

The Complete Intersections: A Guide to 

Reconstructing Intersections and Interchanges for 

Bicyclists and Pedestrians contains a primer on the 

factors to consider when designing intersections. It is 

published by the California Division of Traffic 

Operations. 

 

 401.2 Human Factors 

 
(1) The Driver.  

An appreciation of driver performance is essential 

to proper highway design and operation. The 

suitability of a design rests as much on how safely 

and efficiently drivers are able to use the highway 

as on any other criterion.  

 

Motorist’s perception and reaction time set the 

standards for sight distance and length of 

transitions. The driver’s ability to understand and 

interpret the movements and crossing times of the 

other vehicle drivers, bicyclists, and pedestrians 

using the intersection is equally important when 

making decisions and their associated reactions. 

The designer needs to keep in mind the user’s 

limitations and therefore design intersections so 

that they meet user expectation. 

 

(3) The Pedestrian.  

Understanding how pedestrians will use an 

intersection is critical because pedestrian volumes, 

their age ranges, physical ability, etc. all factor in 

to their startup time and the time it takes them to 

cross an intersection and thus, dictates how to 

design the intersection to avoid potential conflicts 

with bicyclists and motor vehicles. The guidance 

in this chapter specifically relates to pedestrian 

travel within intersections on the State highway 

system. See Topic 105, Pedestrian Facilities, 

Design Information Bulletin 82 - “Pedestrian 

Accessibility Guidelines for Highway Projects,” 

the AASHTO Guide for the Planning, Design, and 

Operation of Pedestrian Facilities, and the 

California Manual on Uniform Traffic Control 

Devices (California MUTCD) for additional 

guidance. 

 

401.3 Traffic Considerations 
 

Transit vehicles and how their stops interrelate with 

an intersection, pedestrian desired walking patterns 

and potential transfers to other transit facilities are 

another critical factor to understand when designing 

an intersection. Transit stops and their placement 

needs to take into account the required maintenance 

operations that will be needed and usually supplied by 

the Transit Operator. 

 

401.4 The Physical Environment 

  
In highly developed urban areas, where right of way 

is usually limited, the volume of vehicular traffic, 

pedestrians, and bicyclists may be large, street 

parking exists, and transit stops (for both buses and 

light rail) are available. All interact in a variety of 

movements that contribute to and add to the 
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complexity of a State highway and can result in busy 

intersections. 

 

There are many factors to be considered in the design 

of intersections, with the goal to achieve a functional, 

safe and efficient intersection for all users of the 

facility. The location and level of use by various 

modes will have an impact on intersection design, and 

therefore should be considered early in the design 

process. In addition to current levels of use, it is 

important to consider future travel patterns for 

vehicles, including trucks; pedestrian and bicycle 

demand and the future expansion of transit. 

 

401.5 Intersection Type 
 

(2) Intersection Control strategies, See California 

MUTCD and Traffic Operations Policy Directive 

(TOPD) Number 13-02, Intersection Control 

Evaluation for procedures and guidance on how to 

evaluate, compare and select from among the 

following intersection control strategies:  

 

Historically, crossing-type intersections with 

signal or “STOP”-control have been used on the 

State highway system. However, other 

intersection types, given the appropriate 

circumstances may enhance intersection 

performance through fewer or less severe crashes 

and improve operations by reducing overall delay. 

Alternative intersection geometric designs should 

be considered and evaluated early in the project 

scoping, planning and decision-making stages, as 

they may be more efficient, economical and safer 

solutions than traditional designs. Alternative 

intersection designs can effectively balance the 

safety and mobility needs of the motor vehicle 

drivers, transit riders, bicyclists and pedestrians 

using the intersection. 

 

Topic 402 - Operational Features 
Affecting Design 

 

402.1 Capacity  
 

Adequate capacity to handle peak period traffic 

demands is a basic goal of intersection design.   

 

(1) Unsignalized Intersections.  

The “Highway Capacity Manual”, provides 

methodology for capacity analysis of unsignalized 

intersections controlled by “STOP” or “YIELD” 

signs. The assumption is made that major street 

traffic is not affected by the minor street 

movement. Unsignalized intersections generally 

become candidates for signalization when traffic 

backups begin to develop on the cross street or 

when gaps in traffic are insufficient for drivers to 

yield to crossing pedestrians. See the California 

MUTCD, for signal warrants. Changes to 

intersection controls must be coordinated with 

District Traffic Branch. 

 

402.2 Collisions 

 
(2) Undesirable Geometric Features.  

 

• Inadequate approach sight distance.  

• Inadequate corner sight distance.  

• Steep grades.  

• Five or more approaches.  

• Presence of curves within intersections (unless   

at roundabouts).  

• Inappropriately large curb radii.  

• Long pedestrian crossing distances.  

• Intersection Angle <75 degrees (see Topic 403).  

 

402.4 Consider All Users  
 

Intersections should accommodate all users of the 

facility, including vehicles, bicyclists, pedestrians 

and transit. Bicycles have all the rights and 

responsibilities as motorist per the California Vehicle 

Code, but should have separate consideration of their 

needs, even separate facilities if volumes warrant. 

Pedestrians should not be prohibited from crossing 

one or more legs of an intersection, unless no other 

safe alternative exists. Pedestrians can be prohibited 

from crossing one or more legs of an intersection if a 

reasonable alternate route exists and there is a 

demonstrated need to do so. All pedestrian facilities 

shall be ADA compliant as outlined in DIB 82. 

Transit needs should be determined early in the 

planning and design phase as their needs can have a 

large impact on the performance of an intersection. 

Transit stops in the vicinity of intersections should be 

evaluated for their effect on the safety and operation 
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of the intersection(s) under study. See Topic 108 for 

additional information. 

 

403.2 Areas of Conflict  
 

Large multilane undivided intersection areas are 

undesirable. The hazards of conflicting movements 

are magnified when motorists, bicyclists, and 

pedestrians are unable to anticipate movements of 

other users within these areas. Channelization reduces 

areas of conflict by separating or regulating traffic 

movements into definite paths of travel by the use of 

pavement markings or traffic islands. 

 

Multilane undivided intersections, even with 

signalization, are more difficult for pedestrians to 

cross. Providing pedestrian refuge islands enable 

pedestrians to cross fewer lanes at a time.  

 

See Index 403.7 for traffic island guidance when used 

as pedestrian refuge. Curb extensions shorten 

crossing distance and increase visibility. See Index 

303.4 for curb extensions. 

 

403.3 Angle of Intersection 

  
A right angle (90°) intersection provides the most 

favorable conditions for intersecting and turning 

traffic movements. Specifically, a right angle 

provides:  

 

• The shortest crossing distance for motor 

vehicles, bicycles, and pedestrians.  


•Intersection geometry that sends a message to 

turning bicyclists and motorists that they are 

making a turning movement and should yield as 

appropriate to through traffic on the roadway they 

are leaving, to traffic on the receiving roadway, 

and to pedestrians crossing the intersection. 

 

Minor deviations from right angles are generally 

acceptable provided that the potentially detrimental 

impact on visibility and turning movements for large 

trucks (see Topic 404) can be mitigated. However, 

large deviations from right angles may decrease 

visibility, hamper certain turning operations, and will 

increase the size of the intersection and therefore 

crossing distances for bicyclists and pedestrians, may 

encourage high speed turns, and may reduce yielding 

by turning traffic. When a right angle cannot be 

provided due to physical constraints, the interior 

angle should be designed as close to 90 degrees as is 

practical, but should not be less than 75 degrees. 

Mitigation should be considered for the affected 

intersection design features. (See Figure 403.3A). A 

75 degree angle does not unreasonably increase the 

crossing distance or generally decrease visibility. 

Class II bikeway crossings at railroads follow similar 

guidance to Class I bikeway crossings at railroads, see 

Index 1003.5(3) and Figure 403.3B. 

 

When existing intersection angles are less than 75 

degrees, the following retrofit improvement strategies 

should be considered: 

 

• Provide refuge areas for pedestrians at very long   

crossings.  

  

403.4 Points of Conflict  

 
Channelization separates and clearly defines points of 

conflict within the intersection. Bicyclists, 

pedestrians and motorists should be exposed to only 

one conflict or confronted with one decision at a time.  

 

403.6 Turning Traffic                                                                                                                            
 

Optional right-turn lanes should not be used in 

combination with right-turn-only lanes on roads 

where bicycle travel is permitted. The use of optional 

right-turn lanes in combination with right-turn-only 

lanes is not recommended in any case where a Class 

II bike lane is present. This may increase the need for 

dual or triple right-turn-only lanes, which have 

challenges with visibility between turning vehicles 

and pedestrians. Multiple right-turn-only lanes should 

not be free right-turns when there is a pedestrian 

crossing. If there is a pedestrian crossing on the 

receiving leg of multiple right-turn-only lanes, the 

intersection should be controlled by a pedestrian 

signal head, or geometrically designed such that 

pedestrians cross only one turning lane at a time. 

 

(2) Design of Intersections at Interchanges.  
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The design of at-grade intersections at 

interchanges should be accomplished in a manner 

that will minimize confusion of motorists, 

bicyclists, and pedestrians. Higher speed, 

uncontrolled entries and exits from freeway ramps 

should not be used at the intersection of the ramps 

with the local road. The smallest curb return radius 

should be used that accommodates the design 

vehicle. Intersections with interior angles close to 

90 degrees reduce speeds at conflict points 

between motorists, bicyclists, and pedestrians. 

The intersection skew guidance in Index 403.3 

applies to all ramp termini at the local road. 

 

403.7 Refuge Areas 
 

Traffic islands should be used to provide refuge areas 

for bicyclists and pedestrians. See Index 405.4 for 

further guidance. 

 

403.8 Prohibited Turns  

 
Traffic islands may be used to direct bicycle and 

motorized vehicle traffic streams in desired directions 

and prevent undesirable movements. Care should be 

taken so that islands used for this purpose 

accommodate convenient and safe pedestrian and 

bicycle crossings, drainage, and striping options. See 

Topic 303. 

 

403.9 Effective Signal Control  

 
At intersections with complex turning movements, 

channelization is required for effective signal control. 

Channelization permits the sorting of approaching 

bicycles and motorized vehicles which may move 

through the intersection during separate signal 

phases. Pedestrians may also have their own signal 

phase. This requirement is of particular importance 

when traffic-actuated signal controls are employed. 

 

The California MUTCD has warrants for the 

placement of signals to control vehicular, bicycle and 

pedestrian traffic. Pedestrian activated devices, 

signals or beacons are not required, but must be 

evaluated where directional, multilane, pedestrian 

crossings occur. These locations may include: 

  

•     Mid-block street crossings;  

•     Channelized turn lanes;  

•     Ramp entries and exits; and  

•     Roundabouts.  

 

403.12 Other Considerations  
 

•   An advantage of curbed islands is they can serve 

as     pedestrian refuge. Where curbing is appropriate, 

consideration should be given to mountable curbs. 

See Topic 303 for more guidance.  

 

404.2 Design Considerations  

 
It may not be necessary to provide for design vehicle 

turning movements at all intersections along the State 

route if the design vehicle’s route is restricted or it is 

not expected to use the cross street frequently. 

Discuss with Traffic Operations and the local agency 

before a turning movement is not provided. The goal 

is to minimize possible conflicts between vehicles, 

bicycles, pedestrians, and other users of the roadway, 

while providing the minimum curb radii appropriate 

for the given situation. 

 

(2)  Shoulders.  

Both tracking width and swept width lines may 

encroach onto paved shoulders to accommodate 

turning. For design projects where the tracking 

width lines are shown to encroach onto paved 

shoulders, the shoulder pavement structure should 

be engineered to sustain the weight of the design 

vehicle. See Index 613 for general traffic loading 

considerations and Index 626 for tied rigid 

shoulder guidance. At corners where no sidewalks 

are provided and pedestrians are using the 

shoulder, a paved refuge area may be provided 

outside the swept width of turning vehicle.  

 

(6) Sidewalks.  

Tracking width and swept width lines must not 

encroach onto sidewalks or pedestrian refuge 

areas, without exception.  

 

(8) Appurtenances.  

 
Swept width lines do not include side mirrors or 

other appurtenances allowed by the California 
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Vehicle Code, thus, accommodation to non-

motorized users of the facility and appurtenances 

should be considered.  

 

If both the tracking width and swept width lines meet 

the design guidance listed above, then the geometry 

is adequate for that design vehicle. Consideration 

should be given to pedestrian crossing distance, 

motor vehicle speeds, truck volumes, alignment, 

bicycle lane width, sight distance, and the presence of 

on-street parking. 

 

If both the tracking width and swept width lines meet 

the design guidance listed above, then the geometry 

is adequate for that design vehicle. Consideration 

should be given to pedestrian crossing distance, 

motor vehicle speeds, truck volumes, alignment, 

bicycle lane width, sight distance, and the presence of 

on-street parking. 

 

Topic 405 - Intersection Design 
Standards 

 

405.1 Sight Distance 

 
(2) Corner Sight Distance.  

 

(a) General—At unsignalized intersections a 

substantially clear line of sight should be 

maintained between the driver of a vehicle, 

bicyclist or pedestrian waiting at the crossroad 

and the driver of an approaching vehicle. Line of 

sight for all users should be included in right of 

way, in order to preserve sight lines. 

 

405.2 Left-turn Channelization 
 

(7) Pedestrian Use.  

 

Sidewalks around the circular roadway are to be 

designed as shared-use paths, see Index 405.10(8)(c). 

However, the guidance in Design Information 

Bulletin (DIB) 82 Pedestrian Accessibility Guidelines 

for Highway Projects must also be followed when 

designing these shared-use facilities around a 

roundabout. If there is a difference in the standards, 

the guidance in DIB 82 is to be followed. In addition,  

 

(a) Pedestrian curb ramps need to be 

differentiated from bike ramps:  

• The detectable warning surface (truncated 

domes) differentiates a pedestrian curb ramp 

from a bicycle ramp.  

• Detectable warning surface are required on curb 

ramps. They are not to be used on a bike ramp.  

 

(b) Truck aprons and mountable curbs are not to 

be placed in the pedestrian crossing areas.  

 

(c) See the California MUTCD for the signs and 

markings used at roundabouts. 

 

405.3 Right-turn Channelization 
 
(1) General. 

In urban areas other factors may contribute to the 

need such as: 
 

• Conflicts between crossing pedestrians and 

right-turning vehicles and bicycles. 

 
Where right-turn channelization is proposed, lower 

speed right-turn lanes should be provided to reduce 

the likelihood of conflicts between vehicles, 

pedestrians, and bicyclists.   

 

(2) Design Elements.  

 

(b) Curve Radius--Where pedestrians are allowed 

to cross a free right-turning roadway, the curve 

radius should be such that the operating speed of 

vehicular traffic is no more than 20 miles per hour 

at the pedestrian crossing. See NCHRP Report 

672, “Roundabouts: An Informational Guide” for 

guidance on the determination of design speed 

(fastest path) for turning vehicles. See Index 

504.3(3) for additional information.  

 

(3)  Right-turn Lanes at Off-ramp Intersections. 

 

Diamond off-ramps with a free right-turn at the 

local street and separate right-turn off-ramps 

around the outside of a loop will likely cause 

conflict as traffic volumes increase. Serious 

conflicts occur when the right-turning vehicle 
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must weave across multiple lanes on the local 

street in order to turn left at a major cross street 

close to the ramp terminal. Furthermore, free 

right-turns create sight distance issues for 

pedestrians and bicyclists crossing the off-ramp, 

or pedestrians crossing the local road. Also, rear-

end collisions can occur as right-turning drivers 

slow down or stop waiting for a gap in local street 

traffic. Free right-turns usually end up with 

”YIELD”, ”STOP”, or signal controls thus 

defeating their purpose of increasing intersection 

capacity. 

  

405.4 Traffic Islands  
 

A traffic island is an area between traffic lanes for 

channelization of bicycle and vehicle movements or 

for pedestrian refuge. An island may be defined by 

paint, raised pavement markers, curbs, pavement 

edge, or other devices. The California MUTCD 

should be referenced when considering the placement 

of traffic islands at signalized and unsignalized 

locations. For splitter island guidance at roundabouts, 

see Index 405.10(13). 

 

Traffic islands usually serve more than one function. 

These functions may be:  

 

(a) Channelization to confine specific traffic 

movements into definite channels;  

 

(b) Divisional to separate traffic moving in the same 

or opposite direction; and  

 

(c) Refuge, to aid users crossing the roadway.  

 

Generally, islands should present the least potential 

conflict to approaching or crossing bicycles and 

vehicles, and yet perform their intended function. 

 

(1) Design of Traffic Islands. 

Island sizes and shapes vary from one intersection 

to another. They should be large enough to 

command attention. Channelizing islands should 

not be less than 50 square feet in area, preferably 

75 square feet. Curbed, elongated divisional 

median islands should not be less than 4 feet wide 

and 20 feet long. All traffic islands placed in the 

path of a pedestrian crossing must comply with 

DIB 82. See the Standard Plans for typical island 

passageway details.   

   

(3) Pedestrian Refuge  

Pedestrian refuge islands allow pedestrians to 

cross fewer lanes at a time while judging conflicts 

separately. They also provide a refuge so slower 

pedestrians can wait for a gap in traffic while 

reducing total crossing distance.  

 

At unsignalized intersections in rural city/town 

centers (rural main streets), suburban, or urban 

areas, a pedestrian refuge should be provided 

between opposing traffic where pedestrians are 

allowed to cross 2 or more through traffic lanes in 

one direction of travel, at marked or unmarked 

crosswalks. Pedestrian islands at signalized 

crosswalks should be considered, taking into 

account crossing distance and pedestrian activity. 

Note that signalized pedestrian crossings must be 

timed to allow for pedestrians to cross. See the 

California MUTCD, Chapter 4E, for further 

guidance.  

 

Traffic islands used as pedestrian refuge are to be 

large enough to provide a minimum of 6 feet in the 

direction of pedestrian travel, without exception.  

 

All traffic islands placed in the path of a pedestrian 

crossing must be accessible, refer to DIB 82 and the 

Standard Plans for further guidance. An example of a 

traffic island that serves as a pedestrian refuge is 

shown on Figure 405.4. 

 

405.5 Median Openings 
 

 (1) General. 

 

             Median openings, sometimes called crossovers, 

provide for crossings of the median at designated 

locations. Except for emergency passageways in a 

median barrier, median openings are not allowed 

on urban freeways.  
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Median openings on expressways or divided 

conventional highways should not be curbed 

except when the median between openings is 

curbed, or it is necessary for delineation of traffic 

signal standards and other necessary hardware, or 

for protection of pedestrians. In these special cases 

B4 curbs should be used. An example of a median 

opening design is shown on Figure 405.5. 

 

405.6 Access Control  

 
The basic guidance which govern the extent to which 

access rights are to be acquired at interchanges (see 

Topic 104, Index 205.1 and 504.8 and the PDPM) 

also apply to intersections at grade on expressways. 

Cases of access control which frequently occur at 

intersections are shown in Figure 405.7. This 

illustration does not presume to cover all situations. 

Where required by traffic conditions, access should 

be extended in order to ensure proper operation of the 

expressway lanes.                          

 

Reasonable variations which observe the basic 

principles referred to above are acceptable.  

 

However, negative impacts on the mobility needs of 

pedestrians, bicyclists, equestrians, and transit users 

need to be assessed. Pedestrians and bicyclists are 

sensitive to additional out of direction travel. 

 

405.8 City Street Returns and Corner Radii  
 

The pavement width and corner radius at city street 

intersections is determined by the type of vehicle to 

be accommodated and the mobility needs of 

pedestrians and bicyclists, taking into consideration 

the amount of available right of way, the types of 

adjoining land uses, the place types, the roadway 

width, and the number of lanes on the intersecting 

street. 

 

405.9 Widening of 2-lane Roads at Signalized 

Intersections 
 

The impact on pedestrian and bicycle traffic mobility 

of larger intersections should be assessed before a 

decision is made to widen an intersection. 

 

 

405.10 Roundabouts 
 

Benefits of roundabouts are: 


•Roundabouts are designed to reduce the vehicular 

speeds at intersections. Lower speeds lessens the 

vehicular collision severity. Likewise, studies 

indicate that pedestrian and bicyclist collisions with 

motorized vehicles at lower speeds significantly 

reduce their severity. 

 

(5) Exit Design.  

Similar to entry design, exit design flexibility is 

required to achieve the optimal balance between 

competing design variables and project objectives 

to provide adequate capacity and, essentially, 

safety while minimizing excessive property 

impacts and costs. Thus, the selection of a curved 

versus tangential design is to be based upon the 

balance of each of these criteria. Exit design is 

influenced by the place type, pedestrian demand, 

bicyclist needs, the design vehicle and physical 

constraints. The exit curb radii are usually larger 

than the entry curb radii in order to minimize the 

likelihood of congestion and crashes at the exits. 

However, the desire to minimize congestion at the 

exits needs to be balanced with the need to 

maintain an appropriate operating speed through 

the pedestrian crossing. Therefore, the exit path 

radius should not be significantly greater than the 

circulating path radius to ensure low speeds are 

maintained at the pedestrian crossing.   

 

(7) Pedestrian Use. 

Sidewalks around the circular roadway are to be 

designed as shared-use paths, see Index 405.10(8)(c). 

However, the guidance in Design Information 

Bulletin (DIB) 82 Pedestrian Accessibility Guidelines 

for Highway Projects must also be followed when 

designing these shared-use facilities around a 

roundabout. If there is a difference in the standards, 

the guidance in DIB 82 is to be followed. In addition, 

 

(a) Pedestrian curb ramps need to be differentiated 

from    bike ramps: 
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•The grooved border differentiates a pedestrian 

curb ramp from a bicycle ramp. Bicycle ramps 

for the use of bicyclists are not to utilize a 

grooved border. 

   

•Detectable warning surface (truncated domes) 

are required on curb ramps. They are not to be 

used on a bike ramp.   

 

(b) Truck aprons and mountable curbs are not to 

be placed in the pedestrian crossing areas. 

 

(8) Bicyclist Use.  

 

(c) Bicyclists Use of the Shared-Use Path. The 

shared-use path is to be designed using the 

guidance in Index 1003.1 for Class I Bikeways 

and in NCHRP Guide 2 Section 6.8.2.2. However, 

the accessibility guidance in DIB 82 must also be 

followed when designing these shared-use 

facilities around a roundabout. If there is a 

difference in the standards, the accessibility 

guidance in DIB 82 is to be followed to ensure the 

facility is accessible to pedestrians with 

disabilities.  

 

Bicycle ramps are to be located to avoid confusion 

as curb ramps for pedestrians. Also see Index 

405.10(7) for guidance on how to differentiate the 

two types of ramps. The design details and width 

of the ramp are also important to the bicyclist. 

Bicyclists approaching the bicycle ramp need to 

be provided the choice of merging left into the lane 

or moving right to use the bicycle ramp. Bicycle 

ramps should be placed at a 35 to 45 degree angle 

to the departure roadway and the sidewalk to 

enable the bicyclists to use the ramp and 

discourage bicyclists from entering the shared-use 

path at a speed that is detrimental to the 

pedestrians. The shared-use path should be 

designated as Class I Bikeways; however, 

appropriate regulatory signs may need to be 

posted if the local jurisdiction has a law(s) that 

prohibit bicyclists from riding on a sidewalk.  

 

A landscape buffer or strip between the shared-

use/Class I Bikeway and the circular roadway of 

the roundabout is needed and should be a 

minimum of 2 feet wide.  

 

Pedestrian crossings may also be used by 

bicyclists; thus, these shared-use crossings need to 

be designed for both bicyclist and pedestrian 

needs. 

 

(13) Splitter Islands. 

 

Splitter islands (also called separator islands, 

divisional islands, or median islands) will be 

provided on all roundabouts. The purpose is to 

provide refuge for pedestrians, assist in 

controlling speeds, guide traffic into the 

roundabout, physically separate entering and 

exiting traffic streams, and deter wrong way 

movements.  

 

The total length of the raised island should be at 

least 50 feet although 100 feet is desirable. On 

higher speed roadways, splitter island lengths of 

150 feet or more is beneficial. Additionally, the 

splitter island should extend beyond the end of the 

exit curve to prevent exiting traffic from crossing 

into the path of approaching traffic. The splitter 

island width should be a minimum of 6 feet at the 

pedestrian crossing to adequately provide refuge 

for pedestrians.  
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CHAPTER 500                               
TRAFFIC INTERCHANGES 

 

Topic 502 - Interchange Types 
 

502.1 General  

 
The selection of an interchange type and its design are 

influenced by many factors including the following: 

speed, volume, and composition of traffic to be served 

(e.g., trucks, vehicles, bicycles, and pedestrians), 

number of intersecting legs, and arrangement of the 

local street system (e.g., traffic control devices, 

topography, right of way controls), local planning, 

proximity of adjacent interchanges, community 

impact, and cost. 

 

502.2 Local Street Interchanges  

 
The Department’s philosophy for highway design has 

evolved over time. DD-64 Complete Streets, DP-22 

Context Sensitive Solutions, DP-05 Multimodal 

Alternatives and other policies and guidance are a 

result of that evolution in design philosophy. No 

longer are freeway interchanges designed with only 

the needs of motorists in mind. Pedestrian and bicycle 

traffic needs are to be considered along with the 

motorized traffic. Local road interchanges ramp 

termini should be perpendicular to the local road. The 

high speed, shallow angle, ramp termini of the past 

are problematic for pedestrians and bicyclists to 

navigate. Vehicle speeds are reduced by the right 

angle turn, allowing drivers to better respond to 

bicycle and pedestrian conflicts. For new construction 

or major reconstruction consideration must be given 

to orienting ramps at right angles to local streets. For 

freeways where bicycles are permitted to us the 

freeway, ramps need to be designed so that bicyclists 

can exit and enter the freeway without crossing the 

higher speed ramp traffic. See Index 400 for type, 

design, and capacity of intersections at the ramp 

terminus with the local road. 

 

502.2 Local Street Interchanges 

 
The Department’s philosophy for highway design has 

evolved over time. DD-64 Complete Streets, DP-22 

Context Sensitive Solutions, DP-05 Multimodal 

Alternatives and other policies and guidance are a 

result of that evolution in design philosophy. No 

longer are freeway interchanges designed with only 
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the needs of motorists in mind. Pedestrian and bicycle 

traffic needs are to be considered along with the 

motorized traffic. Local road interchanges ramp 

termini should be perpendicular to the local road. The 

high speed, shallow angle, ramp termini of the past 

are problematic for pedestrians and bicyclists to 

navigate. Vehicle speeds are reduced by the right 

angle turn, allowing drivers to better respond to 

bicycle and pedestrian conflicts. For new construction 

or major reconstruction consideration must be given 

to orienting ramps at right angles to local streets. For 

freeways where bicycles are permitted to us the 

freeway, ramps need to be designed so that bicyclists 

can exit and enter the freeway without crossing the 

higher speed ramp traffic. See Index 400 for type, 

design, and capacity of intersections at the ramp 

terminus with the local road. 

 

At local road interchanges it is preferable to minimize 

elevation changes on the local road and instead 

elevate or depress the freeway. Such designs have the 

least impact on those users most affected by the 

elevation changes, such as pedestrians and bicyclists. 

 

Class II bikeways designed through interchanges 

should be accomplished considering the mobility of 

bicyclists and should be designed in a manner that 

will minimize confusion by motorists and bicyclists. 

Designs which allow high speed merges at on- and 

off-ramps to local streets and conventional highways 

have a large impact on bicycle and pedestrian 

mobility and should not be used. Designers should 

work closely with the Local Agency when designing 

bicycle facilities through interchanges to ensure that 

the shoulder width is not reduced through the 

interchange area. If maintaining a consistent shoulder 

width is not feasible, the Class II bikeway must end 

at the previous local road intersection. A solution on 

how to best provide for bicycle travel to connect both 

sides of the freeway should be developed in 

consultation with the Local Agency and community 

as well as with the consideration of the local bicycle 

plan. 

 

(a) Diamond Interchange— 

The simplest form of interchange is the diamond. 

Diamond interchanges provide a high standard of 

ramp alignment, direct turning maneuvers at the 

crossroads, and usually have minimum 

construction costs. The diamond type is adaptable 

to a wide range of traffic volumes, as well as the 

needs of transit, bicyclists, and pedestrians. The 

capacity is limited by the capacity of the 

intersection of the ramps at the crossroad. This 

capacity may be increased by widening the ramps 

to two or three lanes at the crossroad and by 

widening the crossroad in the intersection area. 

Crossroad widening will increase the length of 

undercrossings and the width of overcrossings, 

thus adding to the bridge cost. Roundabouts may 

provide the necessary capacity without expensive 

crossroad widening between the ramp termini. 

Ramp intersection capacity analysis is discussed 

in Topic 406.  

 

(e) Single Point Interchange (SPI) 

This additional capacity may be offset if nearby   

intersection queues interfere with weaving and 

storage between intersections. The disadvantages 

of the L-13 are: 1) future expansion of the 

interchange is extremely difficult; 2) stage 

construction for retrofit situations is costly; 3) long 

structure spans require higher than normal profiles 

and deeper structure depths; and 4) poor bicycle 

and pedestrian circulation. 

 

Topic 503 - Interchange Design 

Procedure 
 

503.1 Basic Data  

 
Data relative to community service, traffic, physical 

and economic factors, and potential area development 

which may materially affect design, should be 

obtained prior to interchange design. Specifically, the 

following information should be available: 

 

(d)  Current and future bicycle and pedestrian 

access    through the community.  

 

503.2 Reviews  

 
Interchanges are among the major design features 

which are to be reviewed by the Design Coordinator 

and/or Design Reviewer, HQ Traffic Liaison, other 

Headquarters staff, and the FHWA Transportation 

Engineer, as appropriate. Major design features 

include the freeway alignment, geometric cross 
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section, geometric design and intersection control of 

ramp termini, location of separation structures, 

closing of local roads, frontage road construction, 

bicycle and pedestrian facilities and work on local 

roads. Particularly close involvement should occur 

during preparation of the Project Study Report and 

Project Report (see the Project Development 

Procedures Manual). Such reviews can be particularly 

valuable when exceptions to mandatory or advisory 

design standards are being considered and 

alternatives are being sought. The geometric features 

of all interchanges or modifications to existing 

interchanges must be approved by the Design 

Coordinator. 

 
Topic 504 - Interchange Design 
Standards 
 

504.2 Freeway Entrances and Exits 
 

(7) Bicycle and Pedestrian Conditions. 

On freeways where bicycle or pedestrian travel is 

not prohibited, provisions need to be made at 

interchanges to accommodate bicyclists and 

pedestrians. See Topic 116 and the California 

MUTCD for additional guidance.       

 

504.3 Ramps 
 

(2)  Ramp Metering 

 

(d) Storage Length 

To minimize the impact on local street operation, 

every effort should be made to meet the 

recommended storage length. Wherever feasible, 

ramp metering storage should be contained on the 

ramp by either widening or lengthening it. 

Improvements to the local street system in the 

vicinity of the ramp should also be thoroughly 

investigated where there is insufficient storage 

length on the ramp and the ramp queue will 

adversely affect local street operation. Note that 

excessive queue length may also impact the 

mobility of pedestrians and bicyclists. The storage 

length that can be provided on the ramp may be 

limited by the weaving distance to the next off-

ramp and/or available right of way. Local street 

improvements can include widening or restriping 

the street(s) or intersection(s) to provide additional 

storage or capacity. Signal timing revisions along 

the corridor feeding the ramp can also enhance the 

storage capability. These will require coordination 

with the local agency consistent with the regional 

traffic operations strategy. Ultimately system-

wide adaptive ramp metering will coordinate with 

local street and arterial signal systems. 

 

(h) HOV Preferential Lane 

Access to the HOV preferential lane may be 

provided in a variety of ways depending on 

interchange type and the adequacy of storage 

provided for queued vehicles. Where queued 

vehicles are expected to block access to the HOV 

preferential lane, direct or separate access should 

be considered. Designs should consider 

pedestrian/bicycle volumes, especially when the 

entrance ramp is located near a school or the local 

highway facility includes a designated bicycle 

lane or route. See Index 403.6 for requirement for 

turn- only lanes. Contact the HQ Traffic Liaison 

and the Project Delivery Coordinator or District 

Design Liaison to discuss the application of 

specific design and/or general issues related to the 

design of HOV preferential lane access. 

 

(3) Location and Design of Ramp Intersections on the    

Crossroads. 

Factors which influence the location of ramp 

intersections on the crossroads include sight 

distance, construction and right of way costs, 

bicycle and pedestrian mobility, circuitous travel 

for left-turn movements, crossroads gradient at 

ramp intersections, storage requirements for left-

turn movements off the crossroads, and the 

proximity of other local road or bicycle path 

intersections. 

 

All interchanges have the potential for wrong-way 

movements. Among the most prevalent, however, 

are the Types L-7, L-8, and L-9, partial cloverleaf 

with ramps at a right angle to the crossroad with 

the off-ramp and on-ramp adjacent to each other, 

on the same side of the crossroad. While these 

types of interchanges have benefits for non-

motorized travel modes, additional design 

considerations as noted below may be appropriate 
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in order to lessen the probability of wrong-way 

movements. 

 

(11) Curbs. Curbs should not be used on-ramps 

except in the following locations: 

 

(c) Curbs may be used where necessary at the 

ramp connection with the local street for the 

protection of pedestrians, for channelization, and 

to provide compatibility with the local facility. 

 

CHAPTERS 600 – 670               
PAVEMENT ENGINEERING 

 
 CHAPTER 600 GENERAL 

ASPECTS 
 

Topic 603 – Types of Pavement 
Projects 

 
603.4 Roadway Rehabilitation 

 

Roadway rehabilitation projects are divided into 2R 

(Resurfacing and Restoration) and 3R (Resurfacing, 

Restoration and Rehabilitation). Roadway 

rehabilitation projects should address other highway 

appurtenances such as pedestrian and bicyclist 

facilities, drainage facilities lighting, signal 

controllers, and fencing that are failing, worn out or 

functionally obsolete. Also, unlike pavement 

preservation projects, geometric enhancements and 

operational improvements may be added to roadway 

rehabilitation work if such work is critical or required 

by FHWA standards. Where conditions warrant, 

quieter pavement strategies could be used to reduce 

tire/pavement noise. In certain cases, where 

traditional noise abatement is infeasible, quieter 

pavement strategies may be considered as an 

alternative. See Chapter 1100 for additional 

information on highway traffic noise abatement. 

 

CHAPTER 610                                                                                                      
PAVEMENT ENGINEERING 

CONSIDERATIONS 

 

Topic 613 - Traffic Considerations 

 

613.5 Specific Traffic Loading Considerations 
 

(2) Shoulders.  

 

(a) Purpose and Objectives. 

  

Shoulder pavement structures must be 

designed and constructed to assure that the 

following performance objectives are met:  

 

• Be safely and economically maintained. 

  

• Enhance the performance of adjacent travel 

lanes.  

 

• Be structurally adequate to handle 

maintenance and emergency vehicles and to 

serve as emergency parking.  

 

• Accommodate pedestrians and bicyclists as 

necessary.  

 
CHAPTER 620                           

RIGID PAVEMENT 
 

Topic 625 - Engineering                   

Procedures for Pavement and                 

Roadway Rehabilitation 
 

 

625.1 Rigid Pavement Rehabilitation Strategies 
 

(2) Overlay Limits. On overlay projects, the entire 

traveled way and paved shoulder shall be overlaid. 

Not only does this help provide a smoother finished 

surface, it also benefits bicyclists and pedestrians 

when they need to use the shoulder.  
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CHAPTER 630                            
FLEXIBLE PAVEMENT 

 
Topic 635 - Engineering                   
Procedures for Flexible                             
Pavement and Roadway                      

Rehabilitation 
 

635.1 Empirical Method 

 

On overlay projects, the entire traveled way and 

paved shoulder shall be overlaid. Not only does this 

help provide a smoother finished surface, it also 

benefits bicyclists and pedestrians when they need to 

use the shoulder. 

 

CHAPTER 640                   
COMPOSITE PAVEMENTS 

 
Topic 642 - Engineering Criteria 

 

642.3 Overlay Limits 

  
On overlay projects, the entire traveled way and 

paved shoulder shall be overlaid. Not only does this 

help provide a smoother finished surface, it also 

benefits bicyclists and pedestrians when they need to 

use the shoulder. 

 
Topic 645 - Engineering               

Procedures for Pavement and 
Roadway Rehabilitation 

  
645.1 Empirical Method 

  
On overlay projects, the entire traveled way and 

paved shoulder shall be overlaid. Not only does this 

help provide a smoother finished surface, it also 

benefits bicyclists and pedestrians when they need to 

use the shoulder. 

 
 

CHAPTER 700                
MISCELLANEOUS STANDARDS 

 
Topic 701 - Fences 

 
Index 701.1 - Type, Intent and Purpose of 

Fences 

  
(2)   Type and Intent of Fences.  

The type and intent of fences should be as 

described herein and in the Standard Plans and 

Standard Specifications.  

 

Fence materials, including gates, installed 

anywhere within the State right of way are 

considered Departmental fences and are owned, 

controlled and maintained by Caltrans forces.  

 

As a right of way consideration, Caltrans may 

construct fences and gates outside the State right 

of way. Fences and gates constructed outside the 

State right of way are considered private fences 

and are owned, controlled and maintained by the 

external property owner where Caltrans retains 

neither rights nor obligations for such fences once 

constructed. 

  
(b) Median fences are Departmental fences 

constructed to help prevent indiscriminate 

crossings of the median by vehicles or pedestrians. 

These fences are a subset of freeway and 

expressway access control fences. See Index 701.2 

for more detailed guidance. 
 

Topic 705 - Materials and Color   
Selection 

 
705.1 Special Treatments and Materials 

 
Special materials or treatments, such as painted 

concrete, or vinyl-clad fences, are sometimes 

proposed for aesthetic reasons, or to comply with 

special requirements. 

 

The following guidelines are to be used for the 

selection of these items: 
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(b) Vinyl-clad fences are sometimes specified for 

aesthetic reasons. The cost of this material is 

higher than that of galvanized steel. Special 

consideration should be given to the life-cycle cost 

and maintainability of vinyl-clad fencing prior to 

selection for use. The use of black or green vinyl-

clad mesh for access control fencing, safety 

fencing at the top of retaining walls, and 

pedestrian overcrossing fencing is acceptable. 

 
707.2 Guidelines for Slope Treatment 
 

(a) Full slope paving shall be installed where it is 

anticipated that erosion by pedestrians, wind, 

storm water, or other causes will occur. High 

landscape maintenance costs caused by 

inadequate moisture, sunlight, instability to 

establish vegetation etc., may also justify the use 

of full slope paving in lieu of planting. The District 

Landscape Architect will provide aesthetic input 

and waterline crossover conduit as well as 

locations for slope paving. 

 
CHAPTER 830              

TRANSPORTATION FACILITY 
DRAINAGE 

 

Topic 831 – General 
 

Index 831.1 - Basic Concepts 

 
Some of the major considerations of good roadway 

drainage design are: 



•Convenience to vehicular, bicycle and pedestrian 

traffic.  

 

831.3 Design Storm and Water Spread 

 
To optimize economy in roadway drainage, the 

allowable water spread should vary, depending on the 

type of project being designed. Because of the effect 

of splash and spray on motorist visibility and vehicle 

control, high volume roads with high speed traffic 

cannot tolerate as much water spread as urban streets. 

Likewise, the allowable water spread should be 

minimized on urban streets where a large number of 

pedestrians use adjacent sidewalks and pedestrian 

crosswalks. Consideration should be given to the 

element of motorist surprise when encountering 

intermittent puddles rather than a continuous 

encroachment of water on the driving lane. Eccentric 

forces are exerted on a vehicle when one side 

encounters water in the lane and the other side does 

not. 

 

Topic 836 - Curbs and Gutters 
 

836.1 General  

 
The primary reason for constructing curbs and gutters 

may be for delineation or pedestrian traffic rather than 

for drainage considerations. Refer to Topic 303 for 

further discussion and Standard Plan A87 for details 

on concrete curbs and gutters. 

 

836.2 Gutter Design  

 
(3) Curbed Intersections.  

If pedestrian traffic is a ruling factor, intersection 

drainage presents the following alternatives to be 

weighed as to effectiveness and economy.  

 

(a) Intercept the whole flow upstream of the 

crosswalk.  

 

(b) Intercept a part of the water and allow the 

overflow    to cross the intersection. The width of 

flow should be controlled so that pedestrian traffic 

is not unduly hampered.   

 

Topic 837 - Inlet Design 

 

837.2 Inlet Types 

 

(2) Grate. 

Locate grate inlets away from areas where 

bicycles or pedestrians are anticipated whenever 

possible. Grate designs that are allowed where 

bicycle and pedestrian traffic occurs have smaller 

openings and are more easily clogged by trash and 

debris and are less efficient at intercepting flow. 

Additional measures may be necessary to mitigate 

the increased potential for clogging. 
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If grate inlets must be placed within a pedestrian 

path of travel, the grate must be compliant with the 

Americans with Disabilities Act (ADA) 

regulations which limit the maximum opening in 

the direction of pedestrian travel to no more than 

0.5 inch. Presently, the only standard grating 

which meets such restrictive spacing criterion is 

the slotted corrugated steel pipe with heel guard, 

as shown in the Standard Plans. Because small 

openings have an increased potential for clogging, 

a minimum clogging factor of 50 percent should 

be assumed; however, that factor should be 

increased in areas prone to significant debris. 

Other options which may be considered are grated 

line drains with specialty grates (see the Standard 

Plans for grated line drain details, and refer to 

manufacturers catalogs for special application 

grates) or specially designed grates for standard 

inlets. The use of specially designed grates is a 

nonstandard design that must be approved by the 

Office of State Highway Drainage Design prior to 

submittal of PS&E. 

 

(6) Grated Line Drains.  

This type of inlet is made of monolithic polymer 

concrete with a ductile iron frame and grate on top. 

This type of inlet can be used as an   alternative at 

the locations described under slotted drains, 

preferably in shoulder areas away from traffic 

loading. However, additional locations may 

include localized flat areas of pavement at private 

and public intersections, superelevation 

transitions, along shoulders where widening 

causes a decrease to allowable water spread, 

tollbooth approaches, ramp termini, parking lots 

and on the high side of superelevation in snow and 

ice country to minimize black ice and sheet flow 

from snow melt. Removable grates should not be 

placed where subject to traffic. 

 

At locations where clean out access is needed, 

removable grates can be specified. In areas with 

pedestrian traffic, special grates which meet the 

Americans with Disabilities Act (ADA) 

requirements are mandatory. This type of grate is 

susceptible to clogging, therefore removable 

grates are recommended at these locations, and 

they should only be specified when placement 

directly within the pedestrian path of travel is 

unavoidable. 

 

837.3 Location and Spacing  
 

(1) Governing Factors.  

The location and spacing of inlets depend mainly on 

these factors: 

 

(g) Volume and movements of motor vehicles,        

bicycles and pedestrians, 

 

(2) Location.  

There are no ready rules by which the spacing of 

inlets can be fixed; the most effective and 

economical installation should be the aim. 

  

The following are locations where an inlet is 

nearly always required: 

 

      • Upstream of pedestrian crosswalks  

 

In urban areas, the volume and movements of 

vehicles, bicyclists, and pedestrians constitute an 

important control. For street or road crossings, the 

usual inlet location is at the intersection at the 

upstream end of the curb or pavement return and 

clear of the pedestrian crosswalk. Where the gutter 

flow is small and vehicular, bicycle, and 

pedestrian traffic are not important considerations, 

the flow may be carried across the intersection in 

a valley gutter and intercepted by an inlet placed 

downstream. See Index 836.2(4).   

 

CHAPTER 870                   
CHANNEL AND SHORE 

PROTECTION - EROSION 
CONTROL 

 
Topic 871 - General 

 
Index 871.1 - Introduction  
 

Highways, bikeways, pedestrian facilities and 

appurtenant installations are often attracted to parallel 

locations along streams, coastal zones and lake 



 HIGHWAY DESIGN MANUAL  

36 

 

shores. These locations are under attack from the 

action of waves and flowing water, and may require 

protective measures.   

 
CHAPTER 900                

LANDSCAPE ARCHITECTURE 

 

Topic 902 - Planting Guidance 
 
902.1 General Guidance for Freeways and 

Expressways 

 
This section provides standards and guidelines for the 

design of planting and irrigation systems.  

 

Highway planting is vegetation placed for aesthetic, 

environmental mitigation, storm water pollution 

prevention, or erosion control purposes, and includes 

necessary irrigation systems, inert materials, and 

mulches.  

 

 

In addition, highway planting is used to satisfy the 

need for headlight glare reduction, fire retardance, 

windbreak protection, or graffiti reduction on 

retaining walls and noise barriers.  

 

(1) Design Considerations.  

Design planting and        irrigation    systems to 

achieve a balance between aesthetics, safety, 

maintainability, cost-effectiveness, and resource 

conservation.  Plantings should respond to local 

community goals. 

 

(a) Aesthetics. Select planting and replacement 

planting to integrate the facility with the adjacent 

community or natural surroundings; buffer 

objectionable views of the highway facility for 

adjacent homes, schools, parks, etc.; soften visual 

impacts of large structures or graded slopes; 

screen objectionable or distracting views; frame or 

enhance good views; and provide visually 

attractive interchanges as entrances to 

communities. 

 

Place plants according to the perspective of the 

viewer. For example, compositions viewed by 

freeway motorists should be simplified and large 

scale. Compositions primarily viewed by 

pedestrians may be designed with greater detail. 

 
(b) Safety. Planting and irrigation facilities are 

designed for the safety of both highway workers 

and the public.  

 

To understand potential hazards to maintenance 

workers, designers should be familiar with Topic 

706 as well as Chapter 8, "Protection of Workers", 

of the Maintenance Manual.  

 

Select and locate plants to maintain sight distance 

and clear recovery zone distances. Planting, 

without exception, must not interfere with the 

function of safety devices (e.g., barriers, guardrail) 

and traffic control devices (e.g., signals and signs), 

shoulders and the view from the roadway of 

bicyclists and pedestrians. 

 

902.2 Sight Distance and Clear Recovery Zone 

Standards for Freeways and Expressways 
 

(1) Sight Distance Plant Setbacks.  

Sight distance limits are measured from the edge 

of traveled way to the outside edge of the mature 

growth. Plant setback is measured from the edge 

of traveled way to the face of tree trunk or face of 

shrub foliage mass. Care must be taken to ensure 

that future growth will not obstruct sight distance. 

  

Particular attention should be paid to planting on 

the   inside of curves in interchange loops, in 

median areas, on the ends of ramps, and on cut 

slopes so that shoulders are clear and designed 

sight distances are retained for vehicles, bicycles 

and pedestrians. See Index 902.3.       

 

(3) Pedestrian Areas.  

Vista points should provide a safe place where 

motorists can observe the view from outside their 

vehicles and bicyclists off their bicycles. 

Accessible walkways that exclude vehicles may 

be provided within the viewing area. 
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902.3 Planting Guidance for Large Trees on 

Conventional Highways 

 
When proposing large trees for conventional 

highways the mature size, form, and growth 

characteristics of the species should be considered. 

Select and locate large trees to maintain a minimum 

vertical clearance of 17 feet from the pavement to the 

lower foliage of overhanging branches over the 

traveled way and shoulder to provide visibility of 

highway signs, features, and appurtenances. Select 

and locate large trees to maintain a minimum vertical 

clearance of 8 feet from the sidewalk to the lower 

foliage of overhanging branches for pedestrian 

passage. Do not select tree species that will require 

regular pruning at maturity to maintain these 

clearances. 

 

902.4 Planting Procedures, Selection and 

Location 
 

(3) Plant Location.   

Plants should be located so that they will not 

obscure pedestrians and bicyclists at intersections 

or other conflict points.  

 

Plants with thorns or known to be poisonous to 

humans and animals, (e.g., rose, oleander), should 

not be planted adjacent to sidewalks, bikeways, 

areas used for grazing animals, equestrian 

activities, with high public exposure, or where 

children have access to the planting. Designers 

should be aware of State and local restrictions on 

the planting of certain species in or adjacent to 

specified areas. Contact District Landscape 

Architect for further information. 

 

In areas subject to frost and snow, plantings 

should not be located where they will cast shade 

and create patches of ice on vehicle or pedestrian 

ways. 

 

902.5 Irrigation Guidelines 

 
(1) General. 

 Irrigation systems and components should be 

designed to conserve water, minimize 

maintenance, minimize worker exposure to traffic, 

and sustain the planting. The design should be 

simple, efficient, and straight forward. Irrigation 

concepts utilized should conform to local water 

conservation goals. 

 

Potential damage from pedestrians or vehicles 

should be considered when selecting and locating 

all irrigation components. Irrigation components 

such as controllers, valves, backflow preventers, 

and booster pumps are to be placed away from 

gores, narrow areas, decision points, and 

preferably located behind barriers or shielded by a 

structure. 
 

(2) Valves and Sprinklers. 

Overhead irrigation systems, e.g., impact or gear 

driven sprinklers, should be primarily used for 

irrigating low shrub masses, ground cover and for 

establishing native grasses. Trees in overhead 

irrigated ground cover areas should receive 

supplemental basin water. Sprinklers should be 

appropriate for local wind and soil conditions. 

Sprinklers should be selected and placed to avoid 

spraying paved surfaces. Sprinklers, other than 

pop-up systems, subject to being damaged by 

vehicles, bicyclists, or pedestrians should be 

relocated or provided with sprinkler protectors, 

flexible risers, or flow shutoff devices. Fixed 

risers should not be placed adjacent to sidewalks 

and bikeways. Sprinkler protectors should be used 

on pop-up sprinklers and quick coupling valves 

adjacent to the roadway. 

 

903.4 Facility Size and Capacity Analysis 

 
Safety roadside rest area parking and restroom 

capacity should be designed to accommodate the 

anticipated demand in the design year (20 years from 

construction). When feasible, the design may allow 

the parking area to be expanded by 25 percent beyond 

the 20-year design period. 

 

(6) Maximum Parking Capacity. 

The maximum parking capacity for a safety 

roadside rest area unit should not exceed 120 total 

vehicular parking spaces. Larger facilities tend to 

lose pedestrian scale, context sensitivity and 

environmental qualities appropriate for a restful 

experience. If more than 120 vehicular parking 

spaces are needed, it is advisable to consider the 
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development of additional safety roadside rest 

areas as identified on the Safety Roadside Rest 

Area System Master Plan, or development of an 

auxiliary parking facility. Site conditions may 

limit the amount of parking that is practical to 

build. If construction or enlargement of parking 

areas to meet anticipated demand will 

significantly diminish the environmental character 

of the site, the quantity of parking should be 

reduced as appropriate. 

 

903.5 Site Planning  
 

(1) Ingress and Egress.  

For safety and convenience, ingress to the safety 

roadside rest area, circulation within the facility 

and egress should be simple, direct and obvious to 

the traveler. See Topic 403 regarding the 

principles of channelization. 

 

Assess and improve, as necessary, ramp lengths, 

radii and superelevation, parking aisle widths, 

parking stall dimensions, and bicycle parking 

when rehabilitating a safety roadside rest area. 

When the scope of work is limited to routine 

pavement maintenance, such as minor repairs, seal 

coats and striping, or work on building, sidewalks, 

utilities and landscaping, upgrading to current 

design standards may be deferred. 

 

(6) Signage. 

Freestanding signs should be placed in safety 

roadside rest areas only to provide traveler 

direction. However, a welcome sign indicating the 

safety roadside rest area name may be placed 

within the pedestrian portion of the rest area. 

Welcome signs should not be placed along ramps 

or at traffic decision points. Welcome signs must 

not be placed within the clear recovery zone of the 

highway or ramps. Informational signs indicating 

use regulations, anti-litter regulations, reclaimed 

water use, safety roadside rest area adoptions, 

maintenance crews presence/hours, proximity/use 

of agricultural crops, scenic highways 

designation, environmental features, etc., should 

be placed in kiosks, display cases, or interpretive 

displays designed for pedestrian viewing (see DIB 

82 for guidance on exhibits).  

 
 

(7) Walkways.  

It is important to provide a clearly defined and 

ADA compliant path of travel for pedestrians. 

Primary walkways should be located to direct 

users from automobile, bicycle, and long-vehicle 

parking areas to core facilities and restroom 

entrances. See DIB 82 for further information on 

accessibility requirements.  

 

Walkways should be a minimum 10 feet wide. 

Steps should be avoided. Sidewalks in front of 

automobile parking spaces should be a minimum 

of 12 feet wide to compensate for the overhang of 

automobiles where wheel stops are not provided. 

Tree wells smaller than 4 feet in dimension should 

not be placed in sidewalks or pedestrian plazas to 

avoid displacement of pavement by tree roots. 

Trees adjacent to walkways are to provide a 

minimum clearance of 8 feet from pavement to 

lower foliage.  

 

Accessible paths of travel must be provided to 

restrooms and other pedestrian facilities, including 

picnic shelters, picnic tables, benches, drinking 

fountains, telephones, vending machines, 

information kiosks, interpretive displays, and 

viewing areas. The path of travel from designated 

accessible parking to accessible facilities should 

be as short and direct as practical, must have an 

even surface, and must include curb ramps, 

marked aisles and crosswalks, and other features, 

as required to facilitate visitors with wheelchairs, 

walkers and other mobility aids. The Department 

of General Services, Division of State Architect, 

as well as the California Department of 

Transportation enforce the California Building 

Code (Title 24) for the various on-site 

improvements. Many of these design requirements 

are contained in DIB 82 for exterior features, but 

many other design requirements are not in DIB 82 

and still must be followed. The Division of 

Engineering Services - Transportation 

Architecture may be consulted for assistance. 
 
(8) Service Facilities.   

Service facilities including, crew rooms, 

equipment storage rooms, dumpster enclosures, 
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service yards, and utility equipment, can be 

distracting and unattractive to rest area users. 

Service facilities should be aesthetically attractive, 

separated and oriented away from public-use areas 

(restrooms, pedestrian core and picnic areas). 

 
903.6 Utility Systems  

 
Utility systems should be designed in conformance 

with Title 24 Energy Requirements of the California 

Code of Regulations (State Building Code), and 

other applicable State and Federal requirements.  

 

(1) Electrical Service.    

Electrical power systems should be designed to 

accommodate the demands, as applicable, of 

outdoor lighting (ramps, parking areas, pedestrian 

walkways and plazas), water supply systems 

(pumps, pressure tanks, irrigation controllers), 

restrooms (lighting, hand dryers), pedestrian 

facilities (lighting, water chillers, telephones, 

wireless internet, kiosks), crew room (lighting, 

heating, air conditioning, refrigerator, 

microwave), CHP drop-in office (lighting, 

heating, air conditioning), and vending (lighting, 

vending machines, change machine, storage-room 

air conditioning). 

 

(2) Water.  

Water supply systems should be designed to 

accommodate the 20-year projected demand and 

to handle the peak flow required for restroom 

fixtures and landscape irrigation. Pumps, pressure 

tanks, chlorinators and associated equipment 

should be located outside of pedestrian use areas 

and screened from view. Enclosures should be 

provided for water supply equipment to 

discourage vandalism and minimize the 

appearance of clutter. Water lines beneath parking 

areas, pedestrian plazas and the highway should 

be placed in conduits. Maintain appropriate 

distance between wells and wastewater disposal 

facilities (applicable laws should be followed). 

Potable water must be provided to sinks, drinking 

fountains, exterior faucet assemblies and pet-

watering stations. Untreated or non-potable water 

may be used for toilets and landscape irrigation. 

Irrigation systems should be isolated from the 

general water system using appropriate backflow 

prevention devices. 

 

(4) Telephones. 

Telephones should be wall or pedestal mounted, 

and located in pedestrian areas that are well 

lighted, and whenever possible, protected from 

rain, snow and wind. Consider placing 

telephones, commercial advertising displays and 

public information displays in close proximity. 

Information should be placed near telephones 

indicating local emergency numbers and 

indicating the rest area name and location. 120-

volt power should be provided to operate 

keyboards and pedestal lighting. 

 
(6) Telecommunications Equipment and 

Transmission     Towers.  

The Department seeks revenue from placement 

of wireless telecommunications facilities on 

State-owned right of way. Transmission towers 

and associated equipment, structures and fencing 

should be located outside of pedestrian use areas 

and views. Telecommunications equipment and 

transmission towers should be aesthetically 

integrated into the site. Consider future safety 

roadside rest area expansion, and, when possible, 

locate facilities outside of areas planned for 

future development. 

 
 (7) Lighting. 

Site and building lighting are to be designed in 

conformance with Title 24 Energy Requirements 

of the California Code of Regulations (State 

Building Code). Also refer to the Traffic Manual, 

Chapter 9 for further Highway Lighting guidance. 

For functionality and safety, rest areas should be 

lighted for 24-hour-a-day use. Lighting should be 

automatically controlled and include manual-

shutoff capability. Restroom entrances and the 

interiors of restrooms, utility corridors, crew 

rooms, CHP drop-in offices and storage buildings, 

pedestrian plazas, primary sidewalks, crosswalks, 

ramps, picnic areas, kiosks, bicycle parking, and 

interpretive displays should be brightly 

illuminated. Lighting should illuminate walking 

surfaces and avoid strong shadows. An average 

level of 1 foot-candle is generally acceptable for 
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primary pedestrian areas. Peripheral areas of the 

site should be lighted only where nighttime 

pedestrian use is anticipated. Non-pedestrian 

areas of the site do not require lighting. 
 
903.7 Structures  
 

Safety roadside rest area structures include restrooms, 

storage rooms, equipment rooms, crew rooms, CHP 

drop-in offices, picnic shelters, utility enclosures, 

dumpster enclosures, kiosks, arbors and other 

architectural elements. Safety roadside rest area 

architecture should be designed for a service life of 

approximately 20 years. Safety roadside rest areas are 

high-profile public works projects, which represent 

the State, Department and local community to 

millions of visitors each year. Attention to quality 

architectural design, construction and maintenance is 

warranted. Building forms, rooflines, construction 

materials (stone, timber, steel, etc.), colors and 

detailing should express the local context including 

history, cultural influences, climate, topography, 

geology and vegetation. Structures must be designed 

and constructed to be accessible to persons with 

disabilities in accordance with all applicable State and 

Federal law. 

 

(3) CHP Drop-in Office.  

A dedicated office and restroom should be 

provided for use by the CHP. Consult with the 

CHP to determine need. The office should be 

located adjacent to the pedestrian core and near 

the dedicated CHP parking stall. The restroom 

may have double entries to allow cleaning by 

maintenance crews; however, the CHP office 

should be designed to allow access only by CHP. 

 
903.8 Security and Pedestrian Amenities  

 

Proper safety roadside rest area design will help 

ensure user safety with the installation of adequate 

lighting, providing accessible walking surfaces and 

allowing open visibility through the site. Vegetation, 

walls, recesses and other areas that allow 

concealment should not be located near restroom 

entrances. Site security may also include the presence 

of a CHP office and the use of surveillance cameras. 

Fences should be provided only for access control, 

traffic control, or safety purposes. Fencing should be 

designed to be as unobtrusive as practical. A 4-foot 

high fence must be provided between the highway 

and the safety roadside rest area. Perimeter fencing 

should be of the minimum height and design 

necessary. Where adjacent property is developed, 

more substantial fencing or screening may be 

required. Fencing in rural or natural areas may be 

required to control or protect wildlife or livestock.  

 

Pedestrian amenities include trash and recycling 

facilities, pedestrian signs, pet areas and drinking 

fountains. Landscape architectural elements such as 

shade structures, kiosks, benches, seat walls, picnic 

tables, and other miscellaneous features should be 

included. Landscaping should be provided and may 

include areas for monuments, artwork, interpretive 

facilities, and informal exercise and play facilities. 

Newspaper and traveler coupon booklet vending 

machines are owned by others and placed in safety 

roadside rest areas by encroachment permit. 

Pedestrian amenities must be designed and 

constructed to be accessible to persons with 

disabilities in accordance with all applicable State and 

Federal law. 
 
Topic 904 - Vista Point Standards              

and Guidelines 
 

904.1 General  
 

Vista points should be designed to be accessible to all 

travelers and conform to the Americans with 

Disabilities Act and DIB 82. 

 

904.3 Design Features and Facilities 

 

(3) Pedestrian Areas.  

Vista points should provide a safe place where 

motorists can observe the view from outside their 

vehicles and bicyclists off their bicycles. 

Accessible walkways that exclude vehicles may 

be provided within the viewing area. 

 

 

 

 



 HIGHWAY DESIGN MANUAL  

41 

 

(11) Barriers.  

Railings, bollards, or other appropriate barriers 

should be used to protect pedestrians, and 

discourage entry into sensitive or hazardous 

areas.  

 

The design of such barriers should be sensitive to 

pedestrian scale and reflect the scenic character 

of the site. 

 

Topic 905 - Park and Ride                  
Standards and Guidelines 

 

905.3 Design Features and Facilities  
 

Park and Ride facilities are to be designed as multi-

modal facilities. Provisions for pedestrians, 

bicyclists, transit, single-occupancy vehicles, and 

multi-occupancy vehicles are to be provided as 

appropriate. The local transit provider should be 

consulted to determine if the facility function of the 

facility is to take precedent over the form of the 

facility; however, special consideration for the safety 

and security of all users is fundamental to the success 

of the facility. 

 

CHAPTER 1000                              
BICYCLE TRANSPORTATION 

DESIGN 
 

Topic 1001 – Introduction 
 

1001.3 Vehicle Code References 

 
(c) Section 21206 -- Allows local agencies to regulate      

operation of bicycles on pedestrian or bicycle 

facilities.  

 
(h) Section 21210 -- Prohibits bicycle parking on 

sidewalks unless pedestrians have an adequate path.  

 

(n) Section 21966 -- No pedestrian shall proceed 

along a bicycle path or lane where there is an adjacent 

adequate pedestrian facility.  

 

Topic 1002 - Bikeway Facilities 
 
1002.1 Selection of the Type of Facility 

 

(2) Class I Bikeway (Bike Path).  

Generally, bike paths should be used to serve 

corridors not served by streets and highways or 

where wide right of way exists, permitting such 

facilities to be constructed away from the 

influence of parallel streets. Bike paths should 

offer opportunities not provided by the road 

system. They can either provide a recreational 

opportunity, or in some instances, can serve as 

direct high-speed commute routes if cross flow 

by motor vehicles and pedestrian conflicts can be 

minimized. The most common applications are 

along rivers, ocean fronts, canals, utility right of 

way, abandoned railroad right of way, within 

school campuses, or within and between parks. 

There may also be situations where such facilities 

can be provided as part of planned developments. 

Another common application of Class I facilities 

is to close gaps to bicycle travel caused by 

construction of freeways or because of the 

existence of natural barriers (rivers, mountains, 

etc.). 

 

(4) Class III Bikeway (Bike Route). 

 

(b) Designate preferred routes through high 

demand corridors. 

 

As with bike lanes, designation of bike routes 

should indicate to bicyclists that there are 

particular advantages to using these routes as 

compared with alternative routes. This means that 

responsible agencies have taken actions to assure 

that these routes are suitable as shared routes and 

will be maintained in a manner consistent with the 

needs of bicyclists. Normally, bike routes are 

shared with motor vehicles. The use of sidewalks 

as Class III bikeways is strongly discouraged. 
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Topic 1003 - Bikeway Design 
Criteria 
 
1003.1 Class I Bikeways (Bike Paths) 

 

Class I bikeways (bike paths) are facilities with 

exclusive right of way, with cross flows by vehicles 

minimized. Motor vehicles are prohibited from bike 

paths per the CVC, which can be reinforced by 

signing. Class I bikeways, unless adjacent to an 

adequate pedestrian facility, (see Index 1001.3(n)) 

are for the exclusive use of bicycles and pedestrians, 

therefore any facility serving pedestrians must meet 

accessibility requirements, see DIB 82. However, 

experience has shown that if regular pedestrian use is 

anticipated, separate facilities for pedestrians maybe 

beneficial to minimize conflicts. Please note, 

sidewalks are not Class I bikeways because they are 

primarily intended to serve pedestrians, generally 

cannot meet the design standards for Class I 

bikeways, and do not minimize vehicle cross flows. 

See Index 1003.3 for discussion of the issues 

associated with sidewalk bikeways. 

 

(1) Widths and Cross Slopes. 

See Figure 1003.1A for two-way Class I bikeway 

(bike path) width, cross slope, and side slope 

details. The term “shoulder” as used in the context 

of a bike path is an unobstructed all weather 

surface on each side of a bike path with similar 

functionality as shoulders on roadways with the 

exception that motor vehicle parking and use is not 

allowed. The shoulder area is not considered part 

of the bike path traveled way. 

 

(a) Traveled Way.   

 

Where heavy bicycle volumes are anticipated 

and/or significant pedestrian traffic is expected, 

the paved width of a two-way bike path should be 

greater than 10 feet, preferably 12 feet or more. 

Another important factor to consider in 

determining the appropriate width is that bicyclists 

will tend to ride side by side on bike paths, and 

bicyclists may need adequate passing clearance 

next to pedestrians and slower moving bicyclists. 

 


